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cfe-Kj 

vkll v R \Z >q Rjetbi me|Z\gj/x Dbqatbi ce£)Zp) A\i ' l cweZIM vetk} P"vtjA tgtfvtej v K ti 
e\sj vf ktK Dbqsb I mgpri wtK vtotq h\i qv Rb"cf>q\RbmvkvfllZ Rbkv?| f \J v A i>' \j b I gy5 hf^ri 

tPZ b vq t' k Mo vi Rb" vk 1 v I As-vloiZ tgavl matebv c w c Y-©ve K vkk mvnvh" Ki v gva'vgK vk H \i 

Ab"Zg j 1 "| GQ\o vc0 vgK '-t'\ A vR D vk H vi tgS/j/K A vb I ' 1 ZvmaciiwZ I m^snZ K i vi ga'tg 
D "P Z i vkH \i th\M' Kti tZ \j \l G '-tii vk 1 vi Dt'i k"| A vbvR ¥b i GB c|qvi vfZi wtqvklv^K 
ftki A_®vZK, mvg wR K , m\s' < vZ K I cwtekMZ cUfvgi tel tZ '1 I th\M" bvMvi/K Kti fZ~\j \1 
gva'vgK vk H \i Ab"Zg veteP" vel q| 

R\Z)q vkl \bxiZ- 2010 Gi j 1 " I Dt’i k"tK myjtb ti tL cwgvifiE) ntqtQ g va "vg K '-ti i vk H \|i g | 

cvi/gwRE) GB vk H vji tg RZ)q A v k p j 1 ", Dt'i k" I mg K \j )b Pwm ' vi effid j b NUvtbvntqtQ, tmB mvt_ 

vkl v_®' i eqm, tgavl M§Y1 gZ vAbl^vqx vkLbd j vtoafY Ki vntqtQI GQvovvkl v $ “bvZK I g\bveK 
g j~ "teva t_tK T i " K ti BvZ nvm I HvZn" tPZbv, g nvb g$ tPZ b v vk i ■ mweZ"- ms'< vZ teva, 
t'ktcjteva, cfivZ- tPZbvGes ag€eY€tM\J I bvixcyl' vbvefktl mev cl mg g h\E) vteva R\M0 K i vi 
tPo vKivntqtQI GKvkJ veA \bgb'< R\l MVtbi Rb"R)etbi c ffi vkJ ti ti veA vtbi ' A Ztu ZCttyMI 
vWvRUvj e\sj vftki ^cKi ■ 2 0 2 1 Gi j 1 " ev -evqtb vk H v_|' i ml g Kti tZ \j vi tPo vK i vntqtQI 
bZb GB vklvjitgi AvtjvtK c®)Z ntqtQ g va "vg K '-ti i c 0] mK j c \A/"c y-K | D 3 c\V"cy-K c®qtb 
vk H v_)$' i mvg_i§ c ©Y Z v I ceCAvf A Zv, i fZj mt% vetePbvKi vntqtQI cW"cy-K , tj v vel q vbef b I 
Dc vetbi ti ti vklvi mRbk)j effifv wK\k mvatbi wtK vetklfvte J Z jf I qv ntqtQI civ® 
Aa'vtqi i ifZ vkLbd j ~hf Kti vkl vD AvR E)e" A vtbi BvttZ c Ovb K i vntqtQ Ges vevPl Kfl, mRbM 
cM A b "vb " c BoensthvR b Kti gh"vqbtK mRbk)j Ki vntqtQI 

GKvesk kZ va x nt"Q R«veAvtbi veK vtk i GKvW JZfMZK| R )eveA \b vkl v gh DcR)e" nt"Q R«b 
t_tK Z wE |( I clqwMK vkl v M0Y| A v vkl vMQtYi a\i vewmKZ vq cBvZ I RxebtK RvbvGK vW Ab _/ ^( vh© 
vel q| beg I ' kg tkVi R)eveA vtbi bZb vkl vgtg A vbt>' i mvt_ RxaR MZtK R vb vi tmB mjfhvM myei Ki v 
ntqtQI GLvtb R >eveA vbtK R vb vi Rb" A eAv/bK a vi Yv I ZtEj c vk vc wk RxebvfvfK clqwMK ti ti i 
Dei I J Zif I qv ntqtQI Gi g va "tg vkl vfl'i gji'’vbf i©Z v euj vstk nvm evte I ZvivAvRE) Avb I 
Abpveb ev'-e Rjetb cfiqvM Ki tZ I thtKvtbvvel qtK veP\i -vetkt Y I gj-’vqb Ki tZ c vi te | 

GKvesk kZtKi A y 2 xK vi I c 0 "qtK mvg tb ti tL cwgwfiE vk 1 Mi tg i AvtjvtK i vRZ nV'cylKtfJ 
ci xl vg j~K ms'< i Y witmte cBwkZ ntj v| KvtRB c \V "c yl K vkJi Avi I mgprmvatbi Rb" th tK vtbvMVbgj~K 
I hyl m% Z c i vg k ©J |Z j mt% vetevPZ nte| c \V "c yl K c®qtbi vecy KgfittA A vZ '1 mgtqi gta" 
cyiKvkJ i vRZ ntqtQI dtj vKQyfyiOW t_tK thtZ c\ti| ci eZ£ms'< i Y,tj il c \V "c yl KUtK Avi 
my i , tkvfb I i (Wgt K i vi tPovAe'viZ vK te | c \V"c y— K vkJtZ evb vtb i ti ti AbijnZ ntqtQ evsj v 
GKvtWgxKZKl c®)Z evb vb i x/Z | 

c \V "c yl KvW i Pbv, mauv by vPiM b, bg^vcDav c®qb I cBvkb\i KvtR hvivA\siwKfvte tgavl k§ 
wtqtQb li' i a b "e v A vcb Ki vQ| cWcyi KvW vkl v_f' i Avbw'Z cM I cD'vikZ ' 1 Z vARI vtov® Z 
Ki te etj A vk v K vi/ 1 
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»iM ^oj'ol R<pIcH <^h H'atvs wlwfc I51 WiMIc«mis 5q*iw ^wcH «rk<w 

«iPo'q swftr ^IsRwItis 'qR^l vfirthi i ^ ^*otni 'ShRwiLis ’’rkt, ’■tNh^ws ’far « 

'itH < MC c ta '0|IC*llB'« ^«w, I 



*ltfc (HW 'SflNfll - 

• <§|'qftw|t*m «flfatT W *IBTC I 

• SWT iW^FlT W® *IBW I 

• #^sr cdPiRuiws «fa e iT^fai3rw5«im i 

• (dfiRulyra Klwl^s'ol ^uliii *IBW I 

• 'Slt.ss idRfi*ui' l ’iwl ■‘Pst.'o *1t?RI 

• Ufar •il»i'WcHa *Tl^« 

• ^l^efhci «rlt<ra cdPlRiJlwa dcfllsr^lfl'sl *t"lc 4 -’itowi *lt<R i 


^ft-i , 'Stafiwh w- idsr 



a-^Fsc'o ^itsrat w “si^Kf « #r ^ ^ c^^igs i w oRtcsfo *fit*fi ^t 

?Pfl?R Resh *1WI?1 v #g 8 '||d»iI W ^ I ' 5 H^ #G^?1 #R 'Q «pflH t^?f <31 ’IWI?! '°llc®lli>^l W ^ ^sfG 5 ! 5 

^«T I 2t<^% Resits 2f|fR^I *fRT I ^t%® 2W5T «|M»IC^« ^sflG 5 ^ 

ffW 9 !^ (teR '5G?lf^®i, C'sRsI Scovsjq GJff'tos '5rR<3 erne's 9 II<5C<5 1 

^NR'Ssh 1*w?[ 9$>t\ 21 # 's 'srt^R #r Ji"ic9 ®rt« w ^ i ^epic's ^Rc<pic<ifi ?ig*it 

2ftG e t?T ^ ?IW^ R^l I 4 ^G*! ^ResIdS erRciG^SI RR^ '5fS? l f 'Q 'SfffSsR ’I^T, RR>s| 
<pl^^ , v lRc<;c*t<l 3H»t *IN mm*\, ■jRi $$$ 3®RR 2RR 'sgR^I ^tG*f I ^Rc*'isi ’’R 
^flG 9 ! c^lc<(fi «i*qih I frr#R ^tGW 'Q R'aslcis «mh sqc-sjcs?. I (Rfo 

**fW?r Wfi ‘ 9 lRc<]C‘‘t3 i& 9 fRlG i l '§l«qR'88|c*i<q "^T f»f% 'oi'asRR's sciiGs. I ^fijl-'S 5 !! ^tt ’iRohil 

^RlGIS C'lPf, G^lPf^ y|®HT ^G?r ^l^vsai , ^ ^ Ravi's a (#*13 ^ "SHWI ^Riceri , ^ 'Q 

■*t% C^TMITT I <3F# 21# 4 < P$'olc<l «<Rlcer-i, ^ 'Q ■»!% <iml<} ^ C^GS sltG 5 !* I ^ C&5 «fW?t WU 
2|Cil|ep'| «lRlCeM 'Q *t% | 2f|% 4 '“1% R^$r iSf^ ^t3t ^#^5 ! #fj 'Q «mjHj <?fw C*IG?1 ^ItG^ I 

Reeled '&MJ's»i c^ilR^ *1H1 | >§RR«3jci<i %G3f®r 9 lR'»l<(l Biology l Biology *Ftf& ^ 

RIlf^R *l*r bios ^ #^r logos ^ ^sH ^ ' 5 WROJ «lf^s | lTpiff^s '5fjl9>C'G®lC < T‘ 'SV8- 

, §1<lR'eslc*isl I R'fifilcisi WTNIn ^lw?1 ’l^f, Hs?rf ^“ic^ 

^<l«ae|Pi<p ^§R ’tt'QTft ^ 'slc<p5. (Biology) ^Tt ^ I 

^)<lR'Gfi|c«i^ 

'§lc<q<q *1?R '5^7^ l l1<iR’esHc-9 2WH *fHt?l «W W5^f, W Resh 'Q 21# fresh l ^c-qsi C^R 
f^ 5 to ^llC»1li>ll '5^ ^sR ^l-qR^Hc^ C#o ^l^Reeh « <pp|vs ^l^Resh ^ 

^■“IKITI^H I 

C#s #qf^3sR ■»tKt?i ^o#?r f^?l to 'oiIwImI ^ I ifl^s 1^5 ^Hf^s Ito^M 

«llG«lllH^lT^r: 

i . '5T»t5|^rR (Morphology) : ^lc<ra Rlf^ 5 'si^R^^Ttto ^t ^ ^kl I 

Pi<i?ig<p ^g'sp^R^wlR (external morphology) (RG^ «i'sj'8H e f R<i*ic^ 

^§'5(^Rf?RtR (internal morphology) ^11 ^ I 

cdPiRuhRul wIc^ihR (Taxonomy) : #G^ C^RijR 'Q DR>^R)»i ^5 Q ‘“IKIsf «iIg®iIB's tor I 
«. #f^tol (Physiology) : RHT «i«>1z|'sjg'b>R ^er^hlilR^ ^P#i ^ "“IKI?! «iIg o iII&'s 

^1 ^)g^ <ih's)«i '“ll^fi^'ilii ^Icerfi R<ifiH' ^■“IHBl 9 f|'STit R|?f | 

8. Rc^Ghfer (Histology) : #^WG^ 5 l^f, Ruh 'Q ^I^RPi <H "“IKI?! «ilG a ili>*il W ^ I 



ff. ^tf^nt (Embryology) : ^Ft?r 4 1 tKl?r'6|IC 0 1li>*sl 

'b. whRul (Cytology): erRciMfl , <p1^I<iPi 'Q R'»l«r r i <<l<i'®l*i «Hg s i1i> , iI 4 

*l. svMfaRul wcifb^i (Genetics) : f§R 'Q 4 ’tKlir «ilG e ilMl 
V. (Evolution) : 2lW?f 

'»ilc o nli>^l ^ 

i. (Ecology) : sil^Rxp ’iRwc-Bl’nw ^lc<ra R<i*(<p i 

i o . 4c«l<g>Rcihfe (Endocrinology) : *$ic»ih (hormone)-^ ^R 

4 ’TNHf I^ITI 

i i . (Biogeography) : «rk<ra C'olc , 1lPi < p fajitas RIW cdRR'oM R sr9 tfw RijI I 

T$F5 ofhfteih 

4 *tMR «i'as'^ I W^TT: 

i . ^'O'qRul (Palaeontology) : ^RsgIcis 4 ’TNR sJIfrlR^lPw R**lE# 

'°ilG af ilt>*il I 

#^ 9 I^Rt?UR faffi (Biostatistics) : ‘ S #^?UR R<f*J<P R«ali I 

vs. ’’taetl^lRul (Parasitology) : *13#% uthiKHlR 4^. C3t*t R^tf^o R«sh I 

8 . RVuRssh (Fisheries): Rtl, Rtl , WTC R^R ^*4 Mil 'Q R^^'t ^«lR»'s Rssh | 

ff. ^IS's'q (Entomology) : ^|'i> v l'OG«>R#^R, 5^<p|R's|,R v l<q>lRi'o|, ■»p*r»»»R>, W ^jlR ^“iRp'o 
R'mR I 

fc. ^’•J^l<qR«8h (Microbiology) : ^jI^gERaI, MR 5 4^.«i*ijHj RRlw Rssh I 

e {. •^RR'wh (Agriculture) : I^W R'seh I 

V. lfcfa‘P1lR«H (Medical science) : RRR #^R , C3N, Rfavil ^jlR aiHPfo I^SiR | 

i (Genetic Engineering) : 1§R 3^% 'Q ^ RR3H R**lf^o R«bH i 

io. 2ff*t?Rt?R (Biochemistry) : ©rlc<w sdMsMIiifi^ <^N ^»JtR R**1^© ReaR | 

i i . ^<p| R«ah (Soil science) : Rlfi> , Rlfi>3 *1&R 'Q v lRc<H $vsj|R -iMR^s R'ssH I 

i^. REIg^M R«ah (Environmental science) : v IRg<K Rsah | 

i\s. R^!J R«M (Oceanography) : R^JJ « R^JJ R”R iHPfo Rsah I 

i8. R«ah (Forestry) : RR, RR rHi 'Q R?RR*t ^i*HR>vo R«sh | 

iff. Sl^ (Biotechnology) •• "SfR^ 'Q 9 lRc<iC' c R Wf^'t R«8h I 

i'b. <Hc^Pi (Pharmacy) : « 3^% R<j^<p Rash I 

i^. WtlRf^m (Wildlife) : wi ftw twR I 

iV. ^Iciil^^pac*) ll>^i (Bioinformatics) : <ppHv5'iSl<q d^Pi'osi ^l<qR«sh i%f%^ ^tj C^H ^jRRl?f 
^vsjlR RcSR*! R'ssH I 




cdfiRula 

*1% RR^ Sfttns am "sm ar « at% am c®sr w strife iNwi « aRt w *,«ic^ i ^ 
a*?m aa, c®aat am aRRR mme a^a a^sa aeaRa a*fat a^ i ^ ot, 

*R<uc© aa #caa aRt caa a^r <$$ aaw fri^iw am ^ win*® i wiar, camit aai caam ^Raic^ 
war ai%<p *$©!« Ruh watafatcam a«<i«t*i i aiPteaaca «i<pft -*ii®iRa> Raw cdfiRuH amm 
dwMlv>l aa*tt aca^ *ilca$ a^RRiaH «^«<i I ca$ a«ilww wfRcwt «rhR«|MS aaffc 

^5® at*lt Rwm aaa a&\p Stita wIctHR at cdPlRuHRul I idRRulws t*n yi« I atac^ 
Ram « t^IStfuaui '§h«pfow* ^eroiw «m afitefw <iia*.aa ^*iw ^IS-wics «thi i 

cdRRuiM ScsHwMj ' a mh Grcat^aa^Ra a^RRi '^ylwhki RR«h (i^oi-i^br-) l iw alia 
5»hhi RaRij|*i*i Ck 5 ? BR>viHIc^ IS® atcsa aa RR ^ 'R^RuHcaa «ijHIUR« aaitaa Ra^ 
awRyii i RR^ *mpm Rem mca a?t a®ia « tsiRRulw ®m amt® ama Ra i RR$ 

a^sWa ^lc<ra^f cdRR*ijlwa w ito-rotHu R% sla&T ^acsK l aa*aj 'Sibylla £#R>J afoi’H ^ 
RR ^RMwt<p sR 'old <H1 51w«i*ls « sJlRaaaRprca Rap® ataai 

Systema Naturae Steam ioa wwca (i*lfiv) PRiih ^caa iRa*ac e la R*1a ilH^i #R 
sm^T ataa l W. a®f (Genus) « zRlRs (Species) a^»T caa I $faa « 3t%f ^I^R, ®6a a £aPR>T 
afoi’H a*CST 'olcia ito-wl W aa l ahHfik at^iJ « £<H^<.“bs §aa Rfe "aor e?Rc<p RR^ ata 
Rs*®a>s‘k<p cdfiRula aca i 



tdR faults 

csRRhjiotst Swij stf%f& ^icss w\ « •n-^c,-«r wh %twi R^ta st% 

«hc<p *i|5toIm W^*t W, ^f|wt eshw 'JTsPr’ewlw iBWt'H W <$TC< 
slRfi# *thw» '"hi® <pw wta ifo^da <iw4r^St, »it^HR IwK « »Jh<i <f*ij 1 cH slcaler^lfl <Srh»i^M» 
*R® ^BT'olurs zWf'&l'S ^|Jt ^f?f ^I^ff <?T i Q?Tt I 

<$JlMl*ll»l 9WIWW C®fc^ ^ 'SlWtNI^f ^PRT #Wt^ SRnflHs « 

stlf*^!^ Rmm RmmI m ^ mn (Kingdom) cdRRuh ^ST ^C®i I Rwlws ^Imlii <^lci 
WlBM « ^BT.tfR. iq?T SfflSlCS^, iSRwh. cs»lwa wlws « <fFTJl®JtPRr ^tt- 


S*ll08a $*13 ^CSf HB. ^SjjcS^la (R. H. Whittaker) ii&'ite ^BpKR 1 ?H^T ^t 
'$$§ f^bCH (Five Kingdom) W ^?H?r sl^ft ^BR I *jta»JPw (Margulis) ii»*t8 ^TtBT 

Whittaker- <£jRR*lJlc»lfl *lfiRR£® « Rp'slR'o 
ifU 3jMld OtUstil W 
^BFT ^ ^ ^*fi> R>WCH 

T^llsrl^OT-i : tflfoJlfl'tftl (Prokaryota) 

iflBTT «ilRwh RP|4 

?|BfJ- i : NCiul (Monera) 




ISari.i :^) <ul-pt,'EB«l, «t) Nostoc (%lt® ^•qh) 


: iqst liWCTlff, fiNWlJR, -^WlRill 4 ! ^t ^itCTptall*! I C^lCT C^WfB^ R 5 *^ 

ftWMw « Rft Bhiw *rfr CTti wr cm aPto, mtcSn^c « *irt>MWR^ t^nR ^it, 

1%"^ dtMlCTW l c^fa Raleh RRelsrH sl&uftl 7 P*1^ ^ I £f^5 CfW , #TJsW ^CS I 

m' C^fe C^ VCGlPMtVlflR* C4C*HP ! MWfl»’$ (flhlJlR* ^KBR) 


fciK<H : ^Stol® £*HH, ^Iwfal i 

(Eukaryota) 

lifST S(^® c«*hRPl*» <i|<PM>l3l ^t <1^1^! liiwelw 'mt 
•<pwlR wiWIw w^’oIw m I 

Kt*fl- ^ : dllt^l (Protista) 

: liRlT liim# ^T <5^c-9l^l , lil^ WllRilh ^T 
R^lt»ptH iSRt gist's RSt3**ih RR^J I c^tw w»Nltl»*i 
R®f^bl to I CrJlijl^ ^C® DNA, RNA 

'Q CSltflR mc<p I ctIm *iatia '»pHI^ Hlw I ^ft*!T Sl5*t 




o4> 



c*tm, sw ^5 1 

Wft Preiatoifl ilWJCH toft a^H 
to w^pHwa 'STPncsr Pfft aBpH toi 
c^tg5s|^^r^ti 

: ctotramt (to^Rt, MjwiwPi^m) « 

44«lt £*RW, CW Abftlfpil I 

Ht*fT- « t <rh*il$ (Fungi) 

*I*W, ^5#1t ^T *S#t I 

„ , a _ . , _ . w _,■> . r , rt _ m tHT i-« : * Penicillium 

C*R <84WWl 'ai'W >l1^CTl*ftlM to ’flaw i tflws 

Rfcfihm ^ifS^i c4Hfl£l4 tofift ^ to Hftwi ^fjsw c tm *Nto toi csFtcatsto 
^*toi^jiac^cftfttoto^toi toU^R ^'srl^ucsf wta faalen to i 
SikiH : , Penicillium, nMtpi ^»jiR I 

H 15 J- 8 : flftfi* (Plantae) 

ifiTO^tt^artorBi *flwsi ^*t ^ 

COW fS>ac?i'4> atsPj^T I £t*TH^ Wlaet 'W «|>W*IT^TO 
SfBtlf'b «llni *flW3i CTH W «IJHftyiMil»lR *RFWI (OS! (f^^=TS\ 
tofoilft «ib q 1rl<p 5Tu^ l far >.s -.^Spirogyra (^ttM^n ^ *fo»r m 



HfefJ- tf : 'sulRwPwl (Animalia) 

: <*rar e ^wit ait i wict wiwi w 

wttofft, aif^v « wr *ww^i aiEfrg wEmftift* 

^t®. Mawl^l , tflTCt, ®tft7 a*lf*fSWf ^E3T « ^5f ^cjf, OTC^ to*T 
I^«"(£| Rnj^H I (flat SRH^s OTft smws ^IftTPJ 1 tsM'o 

f&» « ?# at% «miH fftw AUSRito *|J1CUI5 ^ri ^ 

»I>JC*I '<0W I 

ISari.s : *o®r w**l#i tl^’iw 

®Htel*| : >14*1 'SIPI^'Sl (CStlcUlWRlI *1^1) evil's) ait I 

^008 ^fl£*T 'ST 9 K<p|^ R^Rwh«ia iftffi c<poftsla-ftR (Thomas Cavalier-Smith) efh«rtt'®«i 
«llWilCT csllcDlcarl-iil (Protozoa) « w>lR-*5l (Chromista) ^llcsr ^f& '®W 'Sffi ^CSK •iwalw 
4JltoRlll Rfed toM tftHft'WM I ‘fl'StW ^tWKW CTfl? ^0 iiKW W ^WC^I I a 
ftror csi>wi cjf*tps ^t?re l^siRvs «tHw i 



GJJRR*'!jIG'>is] '®RT R^®*j<GRt ^ < p < p Rt RN ^Ics,, rg^Ico W 5 3,g°iI 'Q *RRj^ '■flRR 5 $G°il 3W(f% I 
e?l<IG<P gfwrf^ RW R^jlG^S C¥G3f <lf& RN TO I RN*|M ^GRt : 

TO (Kingdom) 

RR (Phylum)/ Rsffi (Division) 

<2jf*t (Class) 

R*f (Order) 

CTO (Family) 

*W (Genus) 

2tWt% (Species) 

rtrRr 5 gjiRRijIgr ^ rm^grigr* ac^ierc^ list's Rf£R> ^g*igr i 

*iN < w c t 

'SR 5 fl> 'i)c*qs G<res|R<p RR Rt RR 1RGR Rfoo ^sr I RRR RNfi> ^stR RGRR RR 'Q R'©1«l ^o|R 

R©rlR>R ' 5 TW I CW C 5 1l s T a il^ Er«8|R<p RR Solanum tuberosun I 4RIGR Solanum RR RR « tubero- 
sum RWll^sR RR, <fl^R RR ftGR *fos -iRg^ f|RR RR W iR^GRR Rf^RtGR 5 ftRR *1*^1% 

RGR I ftRR lR<wR 9 Ht^ TO I ^ (Nfi^RRR #WfG0^ Rf^offr ^Rc<P RHlRT RtGR 

RtRT I > oil'3^lR)^'olG<q Rs^ >(RR<5 R*w^)R> crgr ®t)G<w RR Ir^IrR R5Rt I SfkiR 

RR International Code of Botanical Nomenclature (ICBN) R 5 ^ ^ R1*tk RR International 
Code of Zoological Nomenclature (ICZN) R 5 ^ tRWf^JRfGR TO TO I 3^» RGR 5 ^ code 
^vs^l^lcsi R%s Rf»R I RR<mR uilb-i RGR ^GTIlTr g<pIg«iI etlGRSi £<q«a|Pi<q> RR Rldt Rc^ RtGR 
’iRfb's RR I 

-Gl^R R'asl^l RTOTOR fRfRRlR Sir Sy sterna Naturae slG*^ i oR RSTR^RGR fgRR 3#f 

R>GRR itR?. RR 'Q stwd%^ RR®t CRR I R>R^ RRR $ RG*R #GRR <2|R, R*f, RR ^ sd©rlfv® RTRRGRT Rmta 
i RRfilc^si ^ ftRR ^Rs^R 9 P^ri^ RoRGRC^ ^^05 rrtor 'si|RkpI< i ^ R'nI^ to# s|R>n> 
vi\(.<\n - 

i . "|R<P51GR «l<r1j$ «lj|f!J"l R’R RJR31R <PSGVO ^TO I 

fo'esiR-p RtGRR Rffr TO 9fRs^, 2Rsf «R RR ^RiR ^tf& 2fSflf% RN I (?PH: Labeo 
rohita I <^lR ?fR RtG^ c<5«g|R' 9 RN, Labeo rohita ’R *TR 3«rlR><p RR I 
o. #WtG^ af%R fawlft* RRW RRRT (unique) ^ I RR ^R 5 #G^R ^fRT 

RR^Jt^ R^Rl% (R^ I 

8. fWlfR^ RtG5R 2WR R?i?R 3«R TO R® ^ RlR 5 C^R^R^GR ^RfR 

R?RRr RR G^f& R^sf Rg? 1 RN^ ^CR I GRRR- RRlW- Allium cepa, Ri^- Panthera leo I 



o\r 


!§hfo8*H 


<t. ^«q«e|pj<p '5gjC e l?[ WTf ^iPl^ '®l**pcsq 'f^Plffo I CT^H: Oryza sativa, <pho®i 'SJt^- 

Catla catla I 

b. ^tfls (?KI^ ^PRT «W « g|«rlfcn» «ilc»w «iMM ' p rT 5 t ^ I : Oryza sativa, 

Catla catla I 

^ <P«J<pe?^ Rental 4^*1 ^1^C<P RR>;| *il»J<M e t -9W1, W «l*a»llcs 3*W R'eel^l 

£|W HWID ^jt^S I 

l r. Rtft 2t5f5f C4IWI ^lc<W Reah^'a ^TfST Rc<W ^ ' 3 W3 ^ twlf^ 5 "llw* C“|W 

^<l|ew <MW I 

^«8|Pi4 


m 

Oryza sativa 


Corchorus capsularis 


Mangifera indica 

^1®T 

Artocarpus heterophyllus 

' ll fM®iT 

Nymphea nouchali 


Hibiscus rosa-sinensis 

Wlfll 

Vibrio cholerae 

*WlC®lR*ll 

Plasmodium vivax 


Periplaneta americana 


Apis indica 


Tenualosa ilisha 


Bufo melanostictus 


Copsychus saularis 

C^l®! 

Panthera tigris 

' s n^5 

Homo sapiens 





Oil 


i. efHfaesH *0^^? 

«rl<Ae8l(.*is C®te "INI^Ifl •ti*T far I 
'o. BrHResIc'i*! <pR's 1 *tW*jc®i1*i *iN faf I 
8. faffi ito<psM 

<t. esPiRuic^ <iH’jc*ii iStsK^r i 

s&'il j i i *i < ? 

i . er)t<w G3l*iR*lJ1W?J 3dc*iiBt^1*i'»l 


^$1*1 21^ 

i. ethRsalci*! CTR *\m ^T> 9 Fa’B s t ^lc«llt)*il ? 
^crGMhfer $c.<phR? 

*t. ^cal^Mhfer »il^c#HlUII*lf^ 

G^R'HjIc^ Swij ^c«i1— 

i. ^t®T >1 **1C^ WW 

ii. *ii»i<wH <p«ic\s ’tffl 

iii. R*®|R'S's|ts «aHc<p ^PfH W 


Ptwfl c<phIT» »il5<p? 
i « iii 


’f. ii « iii 


*r. i « ii 
i, ii « iii 


Rttfl W TO « 8 ^ fc'Sfltfl'S 



Ifef efhfwi^r^? 

wulflW 


^.Tsmf&si 


Tptfr-^, ^I^Rwii i^r-ioTr 



io 

8. fBoil 24ft$J ^Cb^, tiRJt- 

i. W 5 T' 3 T^T 

ii. ^t'olsk.w'S^f 

iii. ftSfraH ^Il 5 ® 

%Rf whit ^IStt 

i « ii ii « iii 

*t. i « iii ^r. i, ii « iii 



far* ISsr* 

~*P. cdRRulwsi 

<f. ^•NwRijIm* ^Rwlwsi c^® lt tW^ 5 it^?i c^»r? 

*t. Har-^ on ^tshR^i <wta i 

^ ’STC^JT C^R 'SMB 'S^'o , ^»bH*i^ Rcsl<M I 





•^<^1 ceiptw csfRSt ' 3 r*tc^ ^naflT chcs^i «rtsr B Ha' $*ia ^rca wiwai ,8 rfa , e 1^ 
*Hw HflW I ’Ttwr 'SflMl* W <7T«tT <awR> 3I<IC<PI<I $c*mj}*< «I^*M acs C*Wf if *4^$ 

31^1 Wd ’tfRfa (flPF WSff 

<4 ^<f7tca <?WT « ffc^ »1“ic4 VICTIM! -Ml wi 



«wta *t& cira^at- 

• « zhRc*pic<m sfqfa ^i«f ajNjt «w *itaa i 

• « dlRwIwa ^ffff ^ai 5 ® *tBR l 

• ?jfy c*lft, a®, ^ 4W ’t^siw ->i*iww swa t*iuw afat ^are 

Wl 

• c'tr t*it<w S*i«iR'©i ^*uiai ^ac.« *ttaai 

• <MC« *imi 

• s# ffc*y awn <mc'® *ltaa i 

• sm wrt »wf55a « <a^ ^i*9r ^aia fefe pa \*ui?m assrc® •naa i 

• fU^y, *«('8H iflai'«ca c«plc<ra ' y R7ti^ ‘aiNJt ^iw ’Its *5 1 

• ^wt « «f*i'*c®a afirtt >aai aWR *ttaa i 

• Troaa -nkiMj « di%<pi<i a^ca tSar wi <p«w *ttaa i 

• sifS^iM ' a t^l^ c t an <i<«ja wc® *naa i 

• #tcaa <pi*m»« c^iwfl «mH ^are *itaa i 





t'ohsl erHGnw.'S (Jiw i d^ffr ^iiiavs 

c*i'olcq ^ ^)<it<p|<i qtal MIS'© | ifl^ ej)<qc<p|<i c^pIciI c<p|c*il Ri'aal^l ^l*q(.<p|<ic<p 

^l^cuRfi 5 $H' ’Q erl<i«r foflHHc’fr d)w foxier ^fat ^wiwn I CTlft (Loey) Pic<pl'® | er (Siekevitz) 
i VJ j5h "5^ ftW C&fi (selectively permeable) W ' 5 tl^o d^, R s sil<Hc v ta '*$ Wtt 
' 5 1^N ' 5 JT*tT 5 T Pkers £lf^*f swig's ' 5 W*f '»Im j c^ph sc®ic^»i I 

sfalsrc®^ 

PlSIsNllt'TO 7f«?1<)G'1f| fsfec* <(?IW?r W- ’Q S|^5 (?Pt? I 

^) (Prokaryotic cell) : ^ *rac^ C^tW C^tWt gift's ftSlsHito (nucleus) ( *tt^ s ^ I d) 

W^T « «[# P|SfjR||>14|j$ C^a ^ I dm C<Plc<JSl C^lt^W wRB^S Rtlc^’sftl WT 

s^imi s !ftFF i dm m^cUi^tii, aPfo, drc^tgfaf^ <yfi><5?iivi 
1 WJ i fitter al^leetto $*1^5 «ftt^ I (a»lwlc'eflw C^*f DNA RNA %TF5 mj^ 
£*HM, <Ul<PtGfsHJl*l dl *T?Rm «ttt^ I 

*f) sj^s (Eukaryotic cell) : dm c<p|t<i« RSQ>sih ^plfW 'sr^fc RSI^sita "Rffl (nuclear 
membrane) W ^IsJmRjnd « | ostcsrtwtw DNA gzHTDi, I^vH 'o «mjHj 

'5 v lhh «tlc^ i d) <(?im^r i ^ 'outR-qi 

gJT%CiC5^ d) «M (TFl^ «ltw | dm C^tW sll^Mlcerlvi ^ifcl '4HJHJ <3*1% 'siwtT^^lf^o eflFP I 

<p|C0W R>feos Sl^a 2fis|?f, W- I 

i) 0^ Wfa (Somatic cell) : ericas m sjk^ dm Ctt ^(sl^f I ^rfe^lfN 5 « 

dwft«* ftoNtlSI Ifftow faolfa'o ^ | dl^tw OTC5?T^r^l ^ 'S ^®t-2fl51®t 
*1^ C^C^^tOTI 

ii) 'Em (Gametic cell) : pfN kNii *9 C'f’tt ^ dm WW ^ I 

RcijiPi^ f^stm ^ dr^ i Bm i c^tw ctficmwN 

■>R?I3T WlMd ^It^P I ’sn^'aPt^W^ ^C?f Sflt-W 

^pTf <pgsi I d) gfRpf G<phluc<p ©rl^cMl'G (Zygote) I ©rl^cMl'G ^l?T ^ "STf^IW 




$C*1<WH *l«l PPltWfa <Wl^wl<rsHI ,1 JS ^Icew tiMlfl 'fllfeMt *lfil(S'S ^ I 

^) WW sttfo (CeU wall) : WW sflffa fcfor 
C<Pl«S *3^ ' a MJ'8*l , JS^’j5 <RR£j I ^ 

^ et^^wg ^BlT *l$®l <fRT aRUiPw 
*|3 r w*f «tfB»ri <*rc® 
t<f*K. j iTC*il«r, PwRi , cWfti , 'OC'sQi 
fltataFw «ITWI 

<ui<pt5I3*ii*i <.<pMI&1s catfihr « Rft® ■qw 

stNRf 5 ? wMI&lsfi> RR£ i w 

*tfar csncBtai^r sWiwn sHiiiR^ g^j wr ^pt c*fH snffa i 4 snfta 

^HW iilwT’flg ^«R ^lw ^*f ^c«i I wto sJItls wlsw> wil’dl's cHc^p a’H <pcs I 
WWW ^5t SWM ^GT I WlflM 'SfWta e 'ail^ft l *11^8) WlCTd aisrPIlCbSriHlJl 

■siwjch ctwictw *wi w i *nR « biflw Pm $*1 <f»w i an^lwiPi wwsmSld i 

*t) WWRi (Plasmalemma): CdlcCdl^ws <l1$cs OT R*ssRR£ 

*t<ft *tfw wfw wwftift ^t sn^rfcsRT ^wi SlViwm 
wwaikasr *iwiwi wipm ^®jscsr <*rt i 
t $*53 m^ti wwftifta ^ 

<?c*i I gf& sWH'® RR® « geJITui qtal l 
wwft# frTOJ C®*fl *t<ft ^fiWl?r 'aiR^cis ^W3W ’ItR 

« ^tRof Rwt ^fcs « ■•ill'll wtofljFitw ”l*Ms fftw 

i _ . _. , _ , . I&r-^.a: IVws RM wi^RlSl i 

^l®iw^tsrijtc*n 

*0 "lftil’laltaftfl ’Biw'tl^ ! ^rftc&tstt^T f% OTPRit Rws cdFkw i wlw* l&owi 

<*w«iw otPw endJiam^i wwRiSt ^t?rt OT?rt *iyt*i csitdJisti^f i 
4 csHctldlepi fl^tw R\SQ>iii»i ^T wfij-vlltw ">!%*[ -q^lt fftw Wi PlfUt 

’’ntdStai^ri <£l^ »ll^c5l3dlerc»W ^WJ « ic*is 1 ^®1^[ ^ItW I ilPfS Slwjwa ^1^ ^MWf I 
(£i»i^ wiHl'iji "% "% I 

l) (Mitochondria): 1 ^ 5 fW (5 wiHItllb WT®t (Benda) iviv 

, o(|R" k pIs <r*ca*i I Rj’ws RR^J , °il<ts^l 1%0t Rta wal I Iwoww "^asITJ R>voww Rw '3l 1 ^ 
^mi mw I <3WSI ftP5 (cristae) I 1S*Pvs *ttw c*1hMa **ttw, <iiw «(Riwl»i 
(oxisome) ^C*T I ^RlCSrlW ®SC 3 ib^'lC*ll ^iBflCTt «*ftW I I'fe'iM **ftW 'SOtfifST 

(matrix) I 




WW dlElora ISur I 



is 




#haa -*ikl<u ^at hRgEHpRisiIs sfata asWl 

waat <srwa w wl^sata arn^i ^sNaam 
jiii.whftPtt-Ts *ii^cti<pl^fli« ad? ati 

R'SIjj « «(««» iJiWjf ^ W’aa ^3*a RB*al*lt*il *i| 

'Wjs awj$ aa i ca*aa "Fra 1 aw$ta*wft aa 

^0*1 6 <P (STC® ^«ff^p5 mm til ftf&JI 1^*11 

awsj aai ®aa aw* a^tfta 1 1% 

^viiRto aa i *ii ^aj ai$cisi^ftj*iiw wii*wi fcwtaa 
CWSratateata^ifr'i <nl aai ip -ll« «h Waf^%sfWW 
aaa ^gt 1 aw a^a $%t 'g siiffi wi w tflPfa ateataia i 



fitar <.s : ii&fciatfci*ii, 'a, a-a^acaa 


ai UlPS'b (Piflsttds) : iHP^ta ^f%a c<pIm*i ^ff «wi < j,i stRfcctoa stata a^ atat st^s ^at, ataj 
aaw m « $f%a caaca a<faa « w 'wwiaw ^ttaiai ^at i atPfrs faa aawa aat- 
gflwtaffr, mm* * Wt^ i 




cslwigi^ (Chioropiast) : aa^ as®a subsea 1 cspiwfeii^ aw i *tw, « wmjMj aa®f 

’sraw tnwa ■‘tear ala i flif^wa stHt (grana) ^w ^iwtaw ataw w «hi*R^ -il&cw 
^itofik w i t£i§ t^iaw wlai% caMat (stoma)-c® wmRte 5 sc^6<p aaft> , at?; cac^ *lfh5 
W% Tst^^® « atR cm aaa 1 #at a*ca i t^ atf^s wlwlfih aiw Wt <awa aa«f 
watai toa)?t t^ ^jiwlRiwvs ataasaappe atca^i 




wteaiaipta aw &prc$a 
aflftMawsr'i^ i 


ISwj \.<t-. tflaflt aiRfito <wi (affc®) i 


a) GftwtaPfc (Chromopiasts) : <3at afea sllP?'B wa <aat a?^ aa i <3aa dlP?» ajHfih, 
wtwtfSa, a*i$w*Ml3fl§a, <pi$whi«iRi ^j|R acfa - #w ata*t ^ca w$ wiwiltw asp, 
wiciiltw % atata wic'iiIDt.tp ata wata i tqwa Rd't'aR'® ^tac*t ^t, aw « ^f%wa auiu 
aw aia^ta aw 'ecfc i afta ^a, aw « awaa ^w t^wa ateat ata i at^% w 
aatatawatataraw tflwaaataw^i tiiarW^ swa asr^ aat^ a<Kiaa « h*jI <?« i 

*0 ■PifecWSPt (Leucopiast) : caaa diPSvs cwwr a^ aat^ *nsa w at wwa fflSw>isii*5 aca i 
ca aa cWw atwt c^Na at caatca towa ateat ala, caaa- ^a, ^a, iph cWa a«jlR i 



2 WH a*M wf l «ilc*ita Wftf WSwpWI^ «plwljll»5 at «plwldllc»5 

'ijaiw&o w «na i 

: jHPktw* t&ar 'assa i 

$Mwt : 1^1%^ *<pcas 15ar, c*li*&to caata.atta caai 

<m»ra sJlPoowi ISar ^w^csf caffl£ atftca ate « cdRc» $*WT*la ^a \ 

®l ca^ea : dlplt-vk^w fifcRtoims His , aafata at 
t4>I<p(« 1 =fwtt^ Oftf ala, W 3 ata, cafiJ’Ga 
aiataa^ toaffc ?a^, iHiRili aitrtratea aiat al^s 

aftai 4 q*il^|c<p cac$OBrl»i aOTI tSl*nc<plc<) cafij'aa 
« atta* at I ^sta l^if <3% Sfoic^lcq caaa- 
atca i anftwrt fa®l«tc»m w <£p$isr-Gr afca ^at 
wHiwwa stata ^ler i 

8 1 altcaiwiv (Ribosome) : s# « $f%a ^s?f aaia ctIwr *flwa ateat ala i ailRtH awfl3ji> 

aaia^ 'aifta aaaiatf atataj a*ca i cawia aiffia aqcfla*t aca "*ih fttiaa aat <air ate i 
catlfcw a<Eatea tilt «ltcal«lc»i aca «lfcai tiraj^t 4 after zlwite^a Ssc-mu^ 

aaaalaacaaftai 



<t I 


’fafa a 5 ^ (Golgi body) : *H$r a*^ Stales tflFkalw 

ateataiai acaa$$f%acafca« tflwaOT*lTaia i 4fl» 
PwtlFf « a«ia Slala t.'opl-w *1^5 1 «8BT 9 t% 
^PI5M *llft Rwlen 7T**1s[ a$ I #atafta 
atW t£|?i aM$ ?ft?fta I 
^c*jh f^s-NscH’s «£rt ^ftat aa aataiai caftai caftai 
Rhi^R ^k4s atw <irat •'MPf'o i aaae aaae tflRft 


Pi'SlPf 


■^twPl^l 





enfliaateaaeaafta i 


I tflOTdteflla (Endoplasmic reticulnm) : <*IOTt5lWfila Glffc^flia «flBT ataa% <tfta 

srtat sltcalwR caca afta, ait -NtwiR<p«k<it aa ^tfta aifSia aasapta al^TT ^ i carw 

^tlf^s *W^3W <W Rmm tilreldlefRxp <V9$o I t£(5T "awRe jJt^lT 

w*jcdwa ^iw ^ «nw, ^tt < Ha*lt ^at^jf ca tir? ca^ c^^^rc^ptca^c^^ « 

«i*ijHj jg<ulR **bt 'siTajcsf t>*iib*i ^bt i aiitcCl^Rjai , caw^ia t«jlR ^RSc« t^pra 

aw^ I « zli^l £w« C^lCTt tijjTt£*|f^5 lifti^p | 

°i I Pidilmh (Centrosome) : ^ dlRwIwa ^Pl^j I R^cdRa €f%ff wtCT <m?fS OW 
ala i cacilwlw Ru*iH caftea c^la R®i«rwa aaa tq^ia ca^iiaa ^ai <n$$ Ph«»i aw 




ajpfew'e tflRT 'smh fflwpil tSRIf TOI dlFlwIw 

(fiwsf ’tmt^imi 

V I C*N (Vacuole) : ^ CTfa *lw CTlCTU l#T$J I <3ffi 3*fH ^1®? CTfoSPT *fla®t W I 

ffffil *H*t, 1 T^IT J uR'erl'Sk ^ lilft®, ^SpF wlqsw 

* I *II^WlWl»l (Lysosome): «il$Mkurto 

'Shl-ifl '5^5 C*f£^ <?Cfl I ^ %s(.*l& < P W6 

w cwr i urn *@m 
®qp arfb *tfr m ^itm w 

«mjHj CTW »W Wlrf ^re W ^r ^T I CffC^ 

'qfocsfC'^ ^ftpflwlcw *t<ff •jpR^v® ^ 

«i1«llcil <3*fo*tjCTfo ^ ^qu5 1 

b o I ^T c^%¥t (Nucleus) : c<plc<ra ^ 1 «mR < p 

fort ftfant ffiwf w ftSIstota i ^ ^1% c’lhl^M, 

%»^Ptsr ^t w\+\n l Prowlq « wlfto a«<pPl<p|ii 
flWfcnm «*rt^^i flfc&siivi 'wMfoa foR-ij 1^5 1 
«£(fl) c^iw **** ftar-R13»*i 

RflaK^BI I gift's M»Rj<p|i| R»fl wit^inr i 

fflSf&RfiT ft# (Nuclear membrane) : R'B|jtol<»iL<p ftEST SUM CT ftl#t R£R>*ils ft# 

ft#TOri<fl(l»fl»«*ftR* Wi catf&=r jih^hi 1 4ft Ik® 

'*TtWf «ttC^ 4FF R®fr«to it# I 4§1§5P '=rTNJCsr m>RH « ^ifobUtaws TOTT 

t>"il&«i ^csr i 4^ ft# *tl^ci>tell«t»i m»Rj<pI«i «wjHj e RR>n 

&«ilo«i R*ig e l‘^ s CiJI 



*i%»ilc»tN ^®lt I 



: *|1$CT1WN ^ I 


*0 (Nucleoplasm) : m»Rj<pI ftffa wRsr 

*ot^ ^t s^ic-9 m»Rj<pUm ^t RSfosstNR 

R^ljlwp lijpl®, odlltl, \5s(. J 10^ « ■9>l^l v (<I 

*0 (Nucleolus) : wfijN'Isiwa ’*Tt*TT wkHlwlws 

^IW RSfj^fiPrt 3 ! ^ I 

wk*dt«rk»w 'SfWlSf ^IW ^ <F!Pt I <fl?ft RNA 

« C2ltf&*T ^Blt *tf^o I tiRlT R6I3«P '*1^1 ^C3 « cdlltl 

' 5 RKN®tWI 



f&3-^.lo: wlwlwlH I 



3) W»hlfi>*1 eflPi^pl (Chromatin reticulum) : C4l(R3 l3J|T34fc3 C4ftj4l3 <£55% 3l4lC3l 

rtir ^*tt omftfa eriRi^pi i <413 333 4 srr (Rifr « 3 ttBT 33 4 i§ 433 

4 KR 3 'sthm Upp <R3T 3t3 i Mwtralw HR*[cnt 

t%3% 33R 4C3 44 2t®Rf C3E4 ^RJ 2fWdRl fRS3 313 I C4lc3l 44% #d33 C4lc3lcerR 3??l3t 
^ ^(Rfl «r*iJ PPR* I <433 (4tE3lffSft(R 4313I3T 33341% I^R (gene) 33RR 4 ^ | 

4Q1R3 £3^1% 353 431 C4lc3lcerlc33 4l®f I 

*ih^cic^si ^1^, C*lf*t, W, ‘‘iQohilii Rl^s) 3413 C4k<is ^fti4l 

C413 31% (RC53 <444 1 43k4% 8 3^C4l% 2ff%(R3 C4lc<l3 4M 1%^ 1%^ 4ft3 3%%®|4 53 I 4t% 

^t% 2ffc33 'ailfoolMd 2133 f3R C3C4 <314 3% <44(14% 31% C2fti%ffl5rl3f 3(%1 3Wf%^ 4ftR?[ (RE53 
33 33(R3 14314313 (R33 313E153, (RE53 ^f*3 8 ^11 <*f <44 C4IC33 313KR 3*3^ 4(R 3ft4 I 4§.C4% 
2(T%(R3 W5C4lc<ra 3lt4 t%^4f 4l(R, faft^jvsl | 

3R3 (RE53R1 33S33 (R^4l^3l3l1«sjl8sj4lE®f RcflllR© | 3R3 (R(R3 »|1$C4l3 (R5^5 «rlc34 34R 
*lvs«l 3fc4 I (RC53 (R C4lCll 43P13 \S%33l SR3 4(R »lf*5W C2R3 43t, 41313 3%5F43 C41R1 31% 
3?I«I4 Pft<> 'Sf^jC*! C%^ (R831$ <4(R3 RP1W I C51C33 <R*fa» W 4lci3 ^1^(1413^31 

31513T4C3I 3R3 C&KR3 3(41 1%%^ 33(R3 3%14R ^ 31413 <31*13413 2tt%$ ^P%3 ^“fWR 3*^31 
3f«3 (R3Co 343 33 3t I 4ER4 31% ^f%R 431 3fffo (R 3(14 313 I 3l3l(R3 <Plw<Pc4, ^,llJ|l>3R <43^ 
3415413 C3pk<Ph 313^4 "53 I 1^®3 331R3 3^C4l3 3l33(R(153 RRs) <PlC'sr Pdlfet'o I C°llp'® 3^4%4l 
C4l3^3l <£3<£C3 ^RlceM SR3 3k3 ^R3d^3 RRtt37 *T3%3 ' 5 Tf3k 5 l t4f*f4 3tf3 ^C3 (R(R3 Sl'olb C4k3 
«lPlC®f3 R333R 4W I C 1 ^ 3^4^141 (R1R3 C313 3p>Wl3 4C3 I 3£®3 «l*^l>P J 4l C4R^M lt lfk33 C4cU 
33331 ^3*1 C3C4 3^433 3®R <MW R13I3J 3k3 1 3fk33 3^3 C4l3^3T (RC53 ^11333 (14831 3^518 
Rllwfl '0 |<( j 3HC'»C i 1 RRjfj 41W 4C3 31C4 1 31313 ^4l3l C4l3 C3C4 ^1 3f^fC3 3fC4 I '3?|C33 ^fl3 
C4l3^3l PP3> Rk3 313 P^33 C4l3 C3C4 313 3k3 I Rp<IC4h (R^ Rl^l ^3331 C4t3Rlf^l M3 

4(13 (R(R3 ^4sl f4C3 3k4 I (R(R3 ®Tt4l3, 3^3, Rp(t3 ^'ojlP&'o Rfwk4t(R3 R3RR %*l3 , ®k3 
^03(R13TI 

f^ (Plant tissue) 

ifl4^ 3^3f% 5 !^ ^4^. C4R ^4f§T© ^C3 3^ (£4^ 351®! 4(R <431 ^®1(R3 ^33%e 3p 3l%^ 33 433 
'old* %RT 31 3531 3^3 I %RT ^ 33(R3 331- '5lW4 %RT 'S '331% fi>RT I '»I'3<P I^RT 1351WC3 R43 f4¥ 
^31% HJjjj R'olPf'o 35^o 3R3 Rf I ^31% fiRl 2413, 331- R33 %RT 'S 'erfD 0 ! FU^J I 

R33 (Simple tissue) : (R ^31% 1^R13 2ll4% C413 rMsi, «il^P> « 3%R3 134 C3t4 4K4 
3331^73^3 1 C4k33 2|^i%3 ^33 1%% 3k3 333 fi>^K4 1^3 4k3 '513 43t 3J3^ I 
331- b) 3Jk334lt3t, ^) C4k334l^3t *8 vs) ^1^3341^31 1 

h) 3JlC334lt3l (parenchyma) : i§%3 (R^33 33 3?Z*f ifik33 i53fstf4 34 431 313 I $ %R13 C4l3^3f 
#f34, 33<Jl%?l, 31431 211%33^ « C2ftC51|lR3^f I <4$ 0S3J(14 3R®§(14t%3 %t4 (R 31 313 I 


4%-® , ethR'esh S>3- i o3 



wftstlSls « CT*jc*il®t flat i ifmc^tw^K cjpIcateH^ ^stc 5 ? (SPtcmt^t 

(chlorenchyma) ^PTI VW i5f»cna ^ ’ll kfl*i ■*!$,*< k<p *4jl«i*ia»R»il 

(acrcnchyma) ^®T l w ljlttiia‘R»il fS^a SWH ^1«r *|Jk ^ST, *IRJ 3*^5 ^S\, W 

« HRlaa-i W I 

^) fc*lPM*R»ll (collenchyma) : «aRlT Rc*l<i *blw*wR*il ^tSt *lfo» I wMI&lca c»t*|c*i|ef 
« d^OJ-H ww <5ws mIpm aifter ^i^wIm ^ ^ c<pH h^coil 4 

C^l^twt wtfdt « | <£RTf KUctldM 1 ^ | <$U5 VJI-^W) 

atcg i wMN ©IwHWa, ^ 9 , ^T *ltca I *tRj sp^ « $%r ^et awR ^*it 

tsiws a*iH ^ler i «it«1srftat, "ka^c® tsiwaffPlt^itai ^ « i*Rla ^*1®, pm ^i^t « iw-w^la 
4 rt-^j ^u'al SRR W I 1*1 CRCT 7T*R (SHWlstl 3 ^ m *tRT sl-wg'o 'W I 

atSta 
RiEftnw 
' 3 ti% 3 sishwh 

i 

*t 




t$sr-^.ii spptnw’BPrfB^, ’bl«i*i<p&*il, ^-c^i ,*f- pspohR^R i 


©) (Sclerenchyma) : 4 fl^RT WW’jPlI 7 ^ l RPR 1 RRt « Sift* ftpT$ rjt I 

edict l 3 H«NRiH , ^ <p|c«ffl eru Rfat It^ca* c»wai*wR»il fi>^r 

rpti awfap wfts w1^*Jc*il04 csUcUiaiew $*lf^5 afaws ^5 ^t *r> rcjt crIot 
* 1^5 I SNRR 1 ^ *( 3 [PR, 7 I 5 ff- I OTtS^ERf SRR ^ ®llf% 

's ^Rer *iaH df^avi a*ai Rsf ^*i ^|«r 1 

R) Rf 1 ®* (Fibre) : >afflT RW^tf, *g[ dlSlanj* , ^ sffs^l c«i«i ^c« 

atsn ai&lwfl *nnr Us aicR 1 ^Hsw^r^ri ^wtH's 

<il-^ »iic^ <p| 3 W*,'erl$c*w I 

’•t) t-TMl^w (Sclereids): ^cisw will 0 * 1 * 1 'Q <?*il I <£Rit ^ItiJI , ^(R'Q «i - *qlcC 

*ltcsr 1 < 9 C*fsr pIHzllSla «N'»r« ^ « PhR*i^« i *ifsl*l® ct*R 

RWi 3 i*i® ^iict 1 1 whai&ls '^i ns» ^ 1 

1^'Sl « R^I«h 3I fcfitts « ?|b^C<P C 5 3RTl^ff i^r CPNt ^1?T I «tRw»i « 

wlw wa *1 W (SWCJT i^ic'a OfoGS ‘•ttCSr I 



"Tier : 1^*1 Bifl 'qwi I 

: (flpfcflj Mil « 

ft*i *wc*ni »wi lu^a ISIS'S fSifi <*R \ <*jws '1l4 , 9J , J i c a il ®*Wt 9 t*T’^l 

«tfl>R FC^j (Complex tissues) 

SftlCM ’WRC?! CR - 5R#fl>^slffc®RR 1 ®tCR*^fl5*rfl>^p‘RPTI m Sftct't *|RH^C*R R*5Sf, 
^ <fl|GR ’'iGta^'i fl^je RRt RR I t0 flS^Tjjt *RGR, RRT- «rl$c«i*i « CJFtBR I «tl^cn»i « <3FtGR iflRRir 
Sfoum HRlsqi fl>^7 ^ (vascular bundle) ^ ^GT I 
«tAtn*i (Xylem) : wt&i?n*i ^ «ist»ra- « PiK R&FR I 

cstmrf^mr crw ^ ^i^crrw awfSft ri$fr rpti swfSft 

^ftf C*tER APR CTC3T c.’IH^f’V RtS CRRtGT PlK wf&U'W 
Rtri stwRw tj$ rrpri siwft^ q<HR <rc^ 

csucfiRftpR «h»ir crTsibh^mr rct i pt&to^erpr 

'Sj'SJ'SsjW s|^raf> R® 'iJtRS I 

«rl$,c«iw <pwi<p *rcto ctR Rtc^p, CTPH- Sifts, csctr, «ri5c*R 
•RtGH^I^sit « <pl5.<ta I 

^ Jlfta (Tracheids) : Efts CTR RRl I <*R zih»q*i « Jjplwl I zil&lcfl ftft RCR RGT 
R'suflll *teR R'R RR RR I WT R1% RRlER Rlffa wist R(R (paired pits) «sisr RRJCR RR 

RlRI RlSlwfl <P«J<P *RPR RR, RRR- <w*||<Pta, ^PfoftR, CRNHRsR, erlPi<Pl<Plfl « 

^ItftFo l '5Fl^f, e Rl^off# Sftws siMfft « 

C*TH erl$c*H R»TR Sift® RR1 RRl CTR RRR RflRRR 
R»tt<P SRR SRH ^IRI ^sR RtRT RR9RR 
■^l^a <4 fi^JRSR «Hw I 

<0 cwc-m (Vessels) : ^RR CTRflJEflt RtCPt CRCSiT RJR I 
C^R^CTt liRstfelf RNR iflMt Gift's RR ^3t<SR 3tfR 
RR tflTRsf^ RRST RJR RR*R R>RI t*R WT 
WUMPM i&<tflRRFR RRT **R s ft> *R RCtT RR I 
stMfSft R^tR <$ GPRttjPIt catdJISRR^ 

W 1 ! « cdltUlsIMRUi I £WW sttfR Jlftcwi 

■5R®t *g( ~S$, C^R- OTWHftR, RPhftR, 

WftR, y ll ^SJlftl OTC5R RWWW 18^^iOifti^«UWRftPR 

PlflSPflJR *PR I R Rlcsflff RR8 Rft^ RRf XJ® RG1I <fTC*RT 41*1 M'S 

teftow ^R ^Rt CFRt RR I HJl^l'Sl iBfttHfl Rt*f7 %ftR, CTR 5 ?- ftStCR {Gnetum) awPft 










"iClMis I '113 wi sfpjH 'iRISWH^I 

*0 ’’OImi'H^hI (Xylem parenchyma) : ^PH'e v bkfli<p|$Hl 

^ ’tilcsii<p|$»il (wood parenchyma) ^FT I <*lW3r sJlfte w ll'8"il *ttGT I 
dl$*<ll3 ifftifiM 'ocsP^'o H)ka*i<H$»ilfl WTsnfti^l <?1M erl^cHi*) *SRTt kHSIsiq® 
^csr^nc^i « *itft *i13h$*i w *flrc*Ri ski 5 ? i 

«rt^C*W (Xylem fibre) : «r1$C*ICT c*sp«m<i»IviI «r1$PW *M^W I 
<pR<5tflS ^t*T I <H WW*JjP11 ♦Pfll I <3WsI '^’Stls ^ I CTlOT CSHCBlSl^f '43TSJ® I 

SIwi ^Ilfir^ ■“!% CTl’tft I R^IbH^I 5fin>-ts ^ tiRjt «i<Hh W I «#! « 

"iRlw , SIW<j> ■“(% « ^st sfafa erl$c*i»j f&gjsr swh ^te? i 

«H«h (Phloem) : «SRfT ^PICSRT ^ItW <£TO3T ”l15ha*i ^ I ^1 w*h, wrlwi*i 

MJlWM^I^I « CiMMUl Rwi ttPlHW fl>*p flffo'SSN 

Btl^c*w ct*h *Nwjsi *lfft c®^f opic*w 3^$ *n>ts Sfito otc^t ^tft*r 

*113 <w i 

Prowta (Sieve cell) : <flSt CTfa I 

mm c^hsHoh^® « ^1R« (fl c<p|<j^c*i| 

"T H ql B lP^'olW ^<p!wi t§*| 3J ’iSMsr -nfer'o ^ps 
Pr»i*i (Sieve tube) *&•! <ks I 4 wto'Jwl &l«jpa 
■*rc®t PtacaU ^tst v ta 3v ta 'aiMnl i 
Pr»M>lw (tiflStaw sflfter d5w wi iiFFfi? 
c^ii '$t 9 tf ^r, ^it ^tt^fj *il3<wi ^®r 

R,ww ^ ^en tflpfsr atftsT PwRi^ff i *# e t^ 

Pi«t<plw c^iwl c^Rj<pI <ttc^ ^t l w sfafa 
Sfinis cjPtcskH Piwcc^h « |3r®«i«i 
«HC* I mtS Sl^p® ^fT tf%pf 

*tR<R1 W «Src®T3T 2WFT ^1^ I f&ir-^.iS: WtHRl^l 

^*1) (Companion cell) : Pi®c-9lc<jfj ^itC$f w UIwi^*jI efl’olfl CTft' 

, oi<i«IH w I c<pBj<pI l *r^ e tT^^3 CT, ^c<pRj^I Proc<pk<)fl Tl^ihPi 
#lW^l 5 l«1 J lWf^[| 4 caici»tel|Bt>i^ « Slols^® l ^ «Tici 

i 

*0 CVlCW (Phloem parenchayma) : CfflCilCT «pIcs*j 

MJICjH^VI I (SICTST v lJlWH4l^ls1 'STC®t < tt'5 9 If C3tCPt31^l^ I <fl?lt 




^ ' 5 RJ?T®T W I ^%T <U'® 1 '» '■fl^* 3 WI « 

<w*fR Slices ciPicflw *teur*nn i 

^) CtflCflV (Phloem fibre) : C^ WTOT tJfltUN ^I^IU *1$® I 

^^fit ti^sWiT ^ wrc ait*™ sff®w*r ^Huwi riw ^ ^ttc^ i <fiwsr •vizis'© -*m i *iieg?j 
'SH iflRT *Rfw?r i 5f»i 'silHs PiH^Rf^R^ ^ ^ i <*ppj wlws aiftef 

^j*T (Wstt^Rri tjrluw fl^RJ »(lajt*( *lt®t?T 1 *t#flt « ^PT ' s tt I TJ ^TtW 

HRtalR,® I 

^wifl fifit tsr^car ctr fipR ^tw Rcuifa'* i ctr esfc^fc^'SRr 

3t *rjct3 c^R ^1<iww« OTlwT fiftfi HM ^RwtR ■n»jP5»t«'»lt.<i upster 

<pk«r Rcalfoo ^ wto^wl *HR>4»'»ka H!»y (Tissue) 3T WS[ <?cs I HJ^js wR^otIs 

^fBf ^ *|Sr liR^ *J3BR 33 I f&^T %5f ^iIotImIw fS^w'q (Histology) 3OT I C^R « fi^J3 
3BIJ*tffaTf$ftf*Nj I C^R ft-^jfl ’li'l’i'o « <£R^I BR3 wl&e S'® < pl*)a > l, Cd® **R*. 

33R3 fl'«C'9l<) I iqprs (iRscafWT M|er<pfl>373 5 lT33l WT w|er<p tt^i *w PfC^ll^sf 
8lC*ll6r^l?l '“IlSli^lls 4l« ^?f CT3 I 

^13 *lii<*l31 wlws R^Dt, (RPl^J W '»kn 1%*^® *Rttfa fr^PfoR’R Iwfecw 8RR® 313 
*rawa 33 I zi<p|*m RR>jj lU^ya a»k«rs 3*fat OTSJTf^Pftl 

i . (Epithelial Tissue) 

RHifll 15^5 WR^PII ^R »|I^C<Rw ^ l«l^ v l< : tls ®»fiT RlJ*a 31CT I WlPM Rljfa, adPlwc^ 
'srwIH « 3HWM sl’jf'icaw <n Ifrgrl^ aac*ia ^ I ^ff: 

t*fllll»lR «||^ (IJjy : *«l^ tBgjsr wH’dPii %*l^ ^osi djHIEI « RSQ»*ii»i «d<i>|«w ^r I 
: ^Cd*3T MWJH 3 ! StlStiT I SRR^ ^R5*t ^l?T« tS^ 9t*S ^ItW I 

<. «ih*i3l It-v : ^ t^RT R»5a t^R^CTls 2^, 8W « 

Stfc«>| SltW^WR I R^IT^ 1 'llR-91 1 SWH® 'lRc*lh e f ^twRf*® I 



ffea ^.5(t : WfaRR (^"H^lil) Tsd^t 15 ^t ftar : R*v£<wwh (■qil^) fl>^ 






f&SOH : 0«(I«>14) % ^.ibr : «llt»*fcl («ft^) ^ Mlft* 15^ 



*t. *omw ^re®t ^ « «r**tt i 31% acw 

^a*stl§teBt caft’IjFit 3 fw j^*t « c"lfa*f - atw t®t*a i 31% cro t$fe3% $33 ■'ifer® 
wl^wta tr?D 13 fofecw aiPlc^Riih R>i alPt'wH <rai <il« I 33T: 

i. Tlt»fta*t ^JI% flj^r : R»I%3% $33 ^’qwwcs Lifer'S I 5nK«H:^CaS OStojM <WM^1, 

3lPW,aar 31% I 

ii. at3fl% ffe^T : 1$f%3% $33 wI^otI lifer's I Sites*!: CT^Ptft 

3l%*rs I 

iii. PiSc«i—4ijinJ^ft» «il<w31 ^ fl»^35f C^l^jPlf lwfe3% $33 Ri)*e> 3tca I 

ac3 m>I<^*iI Siowia ^0313 Ifyw OT«rea fi>^j ^ ^*n Siii«yH Jifajii i 

«ll«W% wl-q^wl Riwq bleats «T*iJ iHlwlw ^'ItwRl'S ^T I CT*H- 

1 . PiPiiili® «il < w^l fS^T- ch^i'wI 31^1 tin "JhilPis 3I&1 mi C33t3l3 1 
*h wii^® ^ 133 % fl>^i- 3fcsi3 «trea i 

«. ^(33% flt^J- ^i^sjls tJjt’whaicX ^KU^tSI 3t%33^C3 Cff3t3l3 I 

8. «m*iw1wa «il^ rS-qj- RiHqwlw ^'1h»l5'® '=il<w^l fi»*y3U3w ■js^'e fe-"q|^c^l3$33335 1 
C33T 31C^ C3 fi^T wlwl ^cHu 3t 31% fewtss « sl^caa ^ at3 31C3 1 1 al3l3 
^3l«Isl« TO ?Wt, ^33, C"tl33, 3 JM*i, 3fil<Ri ^sjlft 3 TOt Wt CTO I «il3*i% fS^T ^’italS'® 
TO3Nl^p iflWW Hf^os 3ft3aTO««fl R1«jj 



(Connective Tissue) 

Pll»r4 fij^JWt (Matrix) *10^1*1 C#t <*RU<pIms Rt?UT I 5 t&R « ulcers Bfaca 

fiJ-flj sftHw R*i »isws ?$r I ^~ 

CTlW ffc^T : IRPR C<j|«*<P flS^I C'R'qc.<PK ftCF (?(% '*TWT I ‘flPR 

^utis «"\ga ^tfWOT«tT^t?I I 

if. ortw flS*y ! ptc?? 'rarafR ^frtcstf fltyjw c^PiiJW anew rB>y i *flt fl»^T 

ptcs? «r#j4t31*i ®i^T w i ww AW « ^si pr i ?wf|»H « w 1 ? 

W I PTC5ST ' 5 TSTST « *Tt^ ! cwt- 

»jRa*«P, ^1^1, ^wjlRw* 

?WT I RR>q Gratis W^f*W ^IR 5 ? 

^Sfl HPh^ws '■wyl&si <u<HI ^*CST I 
Rfec« c^PiUh tj^rpr 

cw- win*iil^f « ^ri wispiif^t 
(Cartilage) <iowo 'H'f)*i C*i > ft'Gl'l 

CT1«W fl^JI *I1^PM 1|C<M ® <T>|C*R 1*RT 

C*lH#llPM RHlfcsRl #af^o 

Ret? *RPR *£Rt 'aHU^ltl P^PflH 4lW^l^» fl^J I tilPRf ilt^Ul <whftill*J 

wl'SR *Rl4 «r*il s.«i 'ql^a ^5t SRR ^C? I 

*t. ^JFT flS^f (Fluid connective tissue) : ^5S®[ ’sfl^t ' s H^t Wf I ' s fl'^R Rf^ 
<RPR te? *Rt<f ij^vs W$R «I1W I <*R l^psr sRH ^bf ptcs^ wrojww RRsf aj<ulR *ll*l<w«i 
W, eiW slta*r « *W WlB %(1S Rc*l<i ^Ri-91 WH I 

W <MC*M ^tfR, ^ Wtfa, “lHWCtffl Wf flS^I I *T5jR, Rlitf « W 

%*T SRtfes ?C? W 'Sj^PsfH *lfiR?CH Wt PR I 31% PTC?; W *mm «i*Kll»lJ 

•‘Kfl I •ai.'&n !Hlih ^fl>, tRt— ?$?PT « I (Plasma) ntj«s T 5?P1 I tgRT 

^?^?®pTt ! 5 1 *flRT 3t? b — b% Wf « ^twr-q *Rt^ I tiPR s^yst^s 1^®3f 

RR>fl WR dS|jl»H « *!tlc^l S«N»Pl^i t^T tRT- will's 

(Erythrocyte ?f Red blood corpuscles), Cfs s-s-vR^l (Leucocyte or white blood 
corpuscle) « ^ipfSwpl (Thrombocytes Blood platilate) I wlRw s«<pR<p|fi RcnIcjURi RlC? 

CTbt 5^, ?R ^T7 ^ ■Il'r?? I RwICJIIRm^ R 0»f «|R|WM ’qRRwItjllRi 
C?M 5t^R TO3T liRt, iftaR "WtlPT WlftieBM 'iRw ?>C?M P$® tW^R^I WI ^t3T 
PTC?£ a-^R’I'o ^IvaiO'vHJ PR I aiMciC? Wf <PC*l^flC*ifl c^o *i«<pR<pI «ftc^ I ^&R<p| w 
WlR^RR^PWI viH^thC?R^15^R?*CR^^Ft^llPT (Inter cellular space) 

'BRT ?*r P1^C*(1 (SfS Rl% 'siRJCSf ?C*f ilR<rt«"t£| ^ W, 




*8 


Rtc 5 ? (Lymph system) rcri bHPi*i »lPt^l'ec«s Rd I RPi<p|fl rc*it 1%^ csbldfawiilt 





aapraa^Pw 


e. CRfafl^f (Muscular Tissue) 

Mwhiij dca* M3 »ra??t&R 4a*ii<H^l*i %“Ir tocto fi>»yM> dft l^r rcri rcto ri\^i ata 

R3^*lwi dPf R^, *P^T « l CTRR ««^c'a RlvpNf^ C®BIT ^t 3tCR 'alcna C®Tat^fBt 

dR (Straited muscle) 0&lslR5)*i « ,, ^c < p ^‘■IdPl (Smooth muscle) Rd I C*lft CRlR *TO9 Im s 
aRfiTCTO R1RJCR CTO5R 13f^ R»t RRTOR, 'ERR « RBjsftt *1(3^ RCi> 1 ^H, *1 Jr <TO*. ulcers 
Rjfec's dPrl^jl^R TOCTO, m- dPr, dPf « ^R dPr I dlPt (Voluntary) RT 

o»taMT>i dPi at% 5,«^i*i*jt3l Rt a>iiI3'o rr i dPrf^ja cRtR^dt RWif3f)R « 
' a n®i«nfe whiles rr i rtrirr^ l^fcftsaiR ^ dPr « aRifl® rf» 

riir i <^ff^ dR , °iI^'oc.a] r^tsj atw i ricrr dR i 



^rf^p 




^c*iPr 


RtRf^F dPl (Involuntary muscle) Rt R^JR dft flS^jsr R^ERtH « aRtRR stl% $ia$tR TO i <n dPf 
(R*la*fPll Rt^ | <*ItTO RtCR RHjplRtf^ Rffl Rtd 1 Rt I iflW $ dRw R^R dlPfRERI CR^R^t at%ro 
JWllPl, itHR><HPi StlSfef RtRf^ dlPf Rtw I RtRf^ dPt StRlR^ CTOTO ^TSlH ^Wfl%f 
RsflRCR Rd CTO I CTOR RlRTRSfR al&llil RCTO WTCM&R I Rlf^rtR C®lR Rt ^tdPl (Cardiac muscle) 
CHSJT^I Stlf^CTO ^sRcws 4R I3d<i TOCTO '°l£lf'^<p dPf I ^ fU^ys who'll RRl^fa (RCTO^t 



c<p|<pjc«ilfl TOff ^Is-wHldS's (Intercalated disc) 
<TICTI ^<p1d»i « SPtBK Slt%T as I rtft *$R C’tPta 'sjC'fff '5PW 

C'lPfa 'SfOTT I <HRmiI<p caPta M*l<njt"il aWta - sH*OPT MaHsi ^ *flWI ^Ptaw* aa <p|RmiI<p C^lPt 
■nPq'B'olw attire « ehlft« f$\ aHa ^Rj« tiiaftt Rich *1% fflW ^JSf *1% $sRwn 
<p|R«ih» (tfPt <*iaftt RPMi ’lR>w> J i’t<glD'o « zhlRw aca CtTC5?rsrc*IT n« D‘niDC."T*i Stfoatasa jTW I 

8. (Nerve tissue) 

cacsa ftcia asc^l wto RBs*i at^wh^t “^acst ?|l^ rs^i aRta 
a^tai RiSaa ftor «sw a&a a*ac^ winfli aaa 

^*IJtW «tHW> ataca I aRca“l <StW S^a-tl <?PH 1 ®H, ^K, 

■^T 9 ) S.'o.llR sw ^CSf PTC^t Rj'oca aRsw afihlRs ^Bt ^ 

aftst^a Rd-uHs aa Pr^at® «i^iiSl Sa^ ^ca att^i <«Wf& 

aM RSflCt* 1^afi> ^ atW, Wt\- 'SJfaa, GMUjRD « wiac^ i 
R'Esi WWW* ^ Ri5R*iih^» | t<p|t<ra Tfi^iSiatBfpr 

‘iRcStoRasI, *hRrqf®, aRwttata, (iic«lsll«TR^ Mlb^fih ^ojlfn 
atW, ^ta RiBsdn '■•lRtEldlwfw ^rfsfca Plfi?S»T atW at aCT RSsi 
Relief's *a at I RSsvw ifhiw Btca 1 4a*fi> a*aT RSstis 
wuaRtlifl aW atw ^tw «uN*i aw I RiBst-is '*nar 
«ul»M atWI RS*lt1 zHiilwi «|j|«M tfl^, *|umImi 

e»*mil$d»fl 'sre^tT *dafl> S|I^R< afca *a ^5lW Pill'll (Synaps) aw I 
Ril*h tilst a*rr T-iwii £Slw S'nHil RSsti 

aRhlR® aa I 5*n)'1il s&a a*ca >iPot*Kp aERlRo *a »flai 

1 3|P£ CRTI atte ^ It^T hP*C*«P 

(Memorise) ^aT C'lWS RI«s( ^^1*1 ^1®t I^Wt <3^ 'alc'ifl ^*11 
W^IT^lPHWI 

^wt's^r 

ttRsfRiasfl^JSI'W^Br vfas ^ -tHIic-i W sft^t BTC^T ^Wf (Organ) 

I ^fs, C^tCTT ' a fC®t I^T *IK^ (fl^^'srast wlcil ^ c<t»lc*il Rft# 

ASIC's ^Itrai «ilc»i1&'il a'at^f ^tW»H»ffHHRijl (Anatomy) I 

«i^ht'oti *ih^c*t« i "5% -ilPvvl, at, 'awt $«j|R <5lRi<p ^wta^ i 

alRjaf ^rscra ^sRwkia ca aWt?T RHt»Iw ^tBltsat W ^JT ^stc^ ^RgqBttT^wfpr 

(External morphology) aBT I ^t?f ^Istiws 'ai'sjwtsw ' / rNe^ ^l-qRasIc-iiq BPWt?T RHtoIw 

^Iwlbil m wres^wl^Wta (Internal anatomy) aBf I ai^R, 3?]R*i|ai , WRl, 

®)JJJHa, 13^1, Iw«qHii ^«jlR 'Sltaa WC^S 'alwjaSiH «f«*t I 



*$r-8, ^1 sR«h 





Ibifl : »lhs ClWfl *1S»1 15ifl 

1 J’R, gipm', ^jiR HiSlfl^s ^icf ^r atPtorc^ <p'©*jt«ii «io*w ^ih"<iw 

^^#^1 fas -wimis Scjmmi'U *fflT*rr ffrar^pTf i 

MfalW®* (Digestive system) : <4$ MtMISfcM, CTOT ^^1151 ^nt?T ^IIW 

Britt's I a9'H < P'ocfl*i st*iH ^*t Mlw, 'MMt: crllRB<p •TlPr (digestive canal) crllRB<p MftHlMSlfa 
(digestive glands) <tfl 1*5-9 w^ilPi, aH^MPt, faeoiHft, ^Pistil, 

caVtiH at *h-i« tii^Tia fas MIS's i ni^ws aiaidfa, ^ttupM?) cWS* afa tow aw 

TOI <*Pta slfast IPT MtMT MliHlE-9 »l$j*|tt| 4M I 

MpR'SW (Respiratory system) : •rl^jc^-s iHbrcaf, ’HRn, MJlfaM, Jll-W, 

^ ai^cerlttl <£fi<{^i fa*f nl^wa ^*i*iwaj MfS^o | ^ W allows CMC^rMR*® atojw 1 Mfiltvl CMW ’jD's 



«ll3C | efC*1si 3klc<IJ Wl^*t zlfoillil 3% ^3133 3^ I 4 3% OT33 35l£3 3*C3 I 

Jjl^ss (Nervous system) : C3C53 <ql9csq*i 'Q Fo'scssi Sen'll £^3 3*31 43?, C3 «iyil3) sl9>fo*il 
<psil 4^ vscaifl 3>l®r I 43?. 3G3lfi>3l Jjl^ facii j|l^sai ’IIS's I 4^R5t ■*r'<9hi £|l^sa 

31E3 ^l^sca* 313'Q 4<plb 39*1 «ilc^ l £j1^scai$ 4^ 3?3 ciUfi 3t3f^3 <p|«r»Jc s il 1*9 8)3 <pw l 

«u*l's« (Excretory system) : C-iC^ RR)j| n 933 s 9^3 WT C3E?; ^W® Jj3I Rww 35rT 

33$ fts9 33 I <W 33J 33$ 313133^ C3S33 33T ' s pI's<I 3 3t m C3E3> 3E3133 33 I C33 

0?ft3 33c*(l3%il 3^T 33$ 3*313 4 3*39t3 C353 2tfas?lt 3t°T I C333 39*31 C3 'scgfl Jlklc<IJ 

3 "HR's 33 ^sft3 csuR'sg 3t®1 I 4 festival 4*K3l^l $.5 ca w , 43*fi> ^339 43? 43*9 ^ 4 * 1 19 9t3 

csibi'aai 3$fts i 

erii'®4| (Reproductive system) : 3W(93 »W? 9®ps 3^3t C3£3 333 3*3t3 ^31 4$ W Rer^ 
^f*|45j<|y® ad'sr»i| ^99 ®ic**»»j HJfafi* (^K ’33*t^ 'Q 9*33*) fast?} 3*31 ^5t8 i§3 'Q 1%j( 3133* ^?.3 Rc*j 
’IIS's I ^33133^5 , 3l?H's <q*jc>1 ^*R*staf3 3l3JC»l 2lt%3 2l®r*R <pslsi ’ s M's| 31*^s 33 I 4'»lc3 3©r«iH?l 
3T3TC3 al®rlR>3 3131 Wt^o 3tE3* I 3l*J3 43*99*1 3t% | ^jj3 V||^C33 *3^3 3Wi^a 43? -^Ijk^lCTO 

3®r*i^a R3J3H I 

^ *5^ (Integumentory system) : CR33 3l$cssi 9t3* C3 ^5933*1% 31E3* ^st£3* ^j3* 31 313^51 

(skin) 3C3 I ^ $l9*M*s ^j3* 4$ C33C3* ^WH 3*£3, 3 &C 33 *5|l3Fs 43?#3f , 33 ^ssjef (v^ 

Wf^?r I 4^5t C'lC^ ®r%I | 

W8^?It alH'oa (Endocrine glands) : 31% W^C3f ilPilli ^t 3t^3 I 3fRf 

c®t^ t^fS^o ?p(W '5^rR ^C®T I 39 W 3^13 WR (fRf C^stRt 99^5 «#T 31W *Tf I '^‘pUSf 3^3 ’STfWI 
(^^TK C3S3 5 ^C3h 39W1 3SC3 I f’^blGi, 3lt3CW, 3M3lt3C?T5, ^JpM^?I3 '®Hl^C 0 l'i)3 ^ 

“uHl^h*!, ^3lwih ^jlR 3^33 wr^3T 3H'®a 3f^ 1 

C3t*^l3 OT3 ^5p3f, C , erjl9)«9'es|%fl 3^ ^3%^3 3¥ C'o^lPi #3f3^SfR3 ^liSC33 "^1^ T ®T‘3[%t^ c t 3^ 
33^ ^39^ 3C333t 3^lW ^3Wt I 33 3RK3T WlWl 3^W 3^3 3® 3*C3 Ci3t 313 I 

Cvsl3lC33 9uhc*l C3 C^tf^ ^r3^3 3¥ 3CilC5, ^S\C5 'Sf1^3 3klC3J ^33 ^ 3^ OT313 333 3 3T | 

«tP13 ^3*3 33C3 1 «llC3l3 5 '5f3%3* e t 3¥ 3C3 I ^1tPTl3 33E3 ^C33\i}*1 3333)3 3^ C3 ^5f fc J^W3 3^ vo|C3» 
^(.3 3^*1 3^ 3C3 I ' 0 llC3l3 J ' 5 f'-J^l 3*3 3^ 1 X’33R3 I 33t- 333 3^ 'Q etfU^ ^f'-J?|’*t>3 

3«3f | 

333 3¥ : ^ ^^^3 3^ '?pi53 %3C3 4359 ^5^ 3IW 313 3tC3 ^3^ 3*1^53 C^ 3^ 

31W I ^ <plc&si G^cet tjcljl 953 3M!c»il 31C3 5 1 ' 7 ®£$3 MGb?J 9c<P 3^51^3 li^FD 39*ll ^IGJIGS?, I J 'SG'«SI 
S’lcsi ^35% ti3l 33 43?. 43 3l^o (33 3^3 31313 WJ 31^1 3IC3 I 4^ 31^513 PI3 <lPlGfl ' 3, ?!3 4^53Pfel% 




^ •jRImj g*3J $*ia whh W atcai 
zlwkci ®1aat ffita Wit ga>31 3*^t® 4ft«pftw 
^Bf *ititoBrw , 33 l ^rc® ^ i ea l&fea $*ia 
aifl> ^Ifyui CTf&C® ’'Hic.iH aPT I 

<flW+ vfhv\ 3HH ftfctj *Wt 
catffia 1 ^31 *H a? #Mm awja "^ac® aa ®t 

^HHT ^ 43 WflPlla at4 OTPT CT®at 

'stcaf i wta Baffin w i ca R>fe* ^aa awfi? 

^If&ta ®tCT* HHWl at^&aPTI 4a - sfl> 

*tMt fa 5 ? static® aftla a^f& ^walca 
c£Rc*ra 4*fir Wla W ala I 43 Wt stolfas 
■gjfer a*owt 4®ft ®taat ’iffltCTt arc® i ^d?a 

P*f$ ^ faa 3l<Plwl 4^QT?t3 31®3 (?T4 3TC® I 4? fa&a ®3?t 4®fi> a® 3t P5«f *lHIC*ll atC® I 
wlwIiMs c^c«rs a^OWT 4®fl> ®?fl0 « $ata TjWT'jffr faa ate® I 4^ ftlita faf awR® ®KHal3 

ar®E® arcai cacsa Show 3i®iwi «ro*ia arca 

43^ R*af R*t RfflTCaf aTC®l 4E® OT5»PT 4®l 
^f®T Mviz* Rl? RBT I ^C&a ^ C3 Wf 
al^ft ^ atat aMTCRf atE® ®TC® 'To® aiai 
cn^c*w $aca i&HT aa at W fl&a arc® ala 

PPlfij 2fC3*f <MlClt "53 I 43113 
CFW sHw aa I t>w«i <il^a RTCa "iWIcil I 
ijtBt qwerl^tinJ ^ atat w^iiw iMta fa& 

Stott ®at am i wah™ Piu> ^taan cataPiR 

*lt*1IWl H1C<P I 4£® < Kfl < pfl> CW >t'^'S ait® I 
*113 313 ®KT 4«ltG$la <?Flfl> jrl$C®3 $33 
*ltaa ®ai ala 1 

dtfll® ®^l®*l ataa ataam : 4*1^1 ^‘i ata 
fflfft® Wit amla ®ac® ^itca ata<MHIws 
wnfa® *ttBT 4fl> ' 3, *rw 3 T ®?rc® acai staca$ 

®laalfi» lll^til 4aa®TC3 ^133 ®3£® a&3 atC® 
afWl® witas afti n^llSa asnaa *nPi® 

Sltc®a $K5 4%5fp|® atri C3 Sltsft t&af-^’b: 4®(tdlPl®4^^H« 

W aca ®t 'srow %*ia »i W mj <3d> Rw i 43*13 c*il»iPh >gj3ca •n'aalow c«n al$® 3al<w 
^fM3 <wvo aE3 1 43la SWW ^T 4M»^l’ , tc»p5 ^ 43^ *IBT ^1 4 jI'»^I^c»i , 5 C t PH3T Wl^lOT 

«iHcw ap3 1 




ertaftesh ^ 

i£|^1W 1>HT Hlft® 'SfltPPT C*KF\ CFW C3H OHE® I Slc^ll'STC-1 ^ (fljIvsefl^CJnJ ^ C^TQTTf 
<ilw I OHfa J’Wii Tjfi* C5Nt C^lffl ct><5l •9^c'o 3,c«q | 3stW <p<5 ^Pl'Q fte ^®TPI $.Ci( <ilw I 
C51H C'T^f CFM JP\9 W I ^ ^ ^tQTrfcsISf <KW\H ^ WOt 'Fl**PC<P^ 

j RI*I's| tol <77lf*l7 ’gJsMI ^ ’fl'G'Sffi^' OT Ht’H' <MW ^ I 

^PtW-i : ^%Ft WQR fcfaf C^R (tffalW IWt I 
2tC?Tl^%r fcH|*lH : C%1W , ®®, Jit®, IjM, 'QTH5 ?JPf , fii}7lt?H ® ^^spl I 
*lHf^ : C^ItW (^IWtjPTt 5jI®W •Tl'3 | liHfa <?I c<p|c«il ^'o, fMlc^l '*f^' 9 l3I •H'3 | 

<3® tof 1t 1?‘ !, fW ^<#51^ 0*1W »|1>1HJ ^C®T tof '3TJW JffPT ‘'’flfttvo | 

'SW ftflTW <1lft Hl^ 5 ^C®T to ^#^1^ ^*l?f I iflRlil ^ 

^1*1 4^ (Spt'Cl liiNRH Rc*i ®1^ ^13 ^®H WW I 

*to , ^ e f : w f^pR’®'Pr ro is[ «iR> a T s p Ito oh 1 ^rfersfaia, ‘ s n^®«Tf c^^tiffa^ 

CHt® ^ | &5 *i|»V|^|5i»M^ 'SlR^ to OH I 2tf®f& C^IW ‘ 9 t1^ 5 Tl, caicUiai^ , C ^ 

’iw w ohe® i 


^let-^ : <JC”o£155 ^|3,|C<IJ Sttf'lc^h ('0|j|f»HI) ‘ 9 1^C<J**P c t W I 

2fc?T|St% iSH^SK Jit®, ^1, ^Hsf, Olfijf®7, tofc, HIM W, *3 ’lift I 

*IH^ : ’^t® C^lwl ’Ifrt C®W ^1 ®®fOH «h1»lhR WM 7^ ^ I 

C^|T> W C<KS ^1^ ^llbC® nif^ W tof 'Silt’® '5(117® l|\i>C® ^ I 

R 1 ^‘ s (* e t c*ic® ^ifDFDc^ C^H fft's I ^l&’llwi ®®Ttf^( ©r^c 8 ! 'f^ < 1^ Rc«i ®«ill*i 

(TlGjI'toW ^ I ^11^ Ptc?l C^fBT ®°llR ^1ct><5 Jttc® ^*1 ^®13 Ij’f PtCJI ®Nt 
<WTJ1^ ^ ^^ft^ c 1 <icai^ HM 1 ? W I 

9 to^ e 1 : Jit® (Tlfw W C^sfl^tw ‘WCTt ^Oln WttjTTf ^ OHOs 

’tlwi iq^it «ulf»i‘(l i (atc®^^ 4 ^ 'Q «1w oHt® ’tlw ^c^hfDc^ c^i slMIc^i ' s nw 
“#1 OHO© ^ttw I caress ig%i c^lc<i« "sre®! C^IM ?Hl^® «11w ^ I Sf«^c<ph « 2Hf*lc<plc<m 'src*lJ 
c<pic«si ‘ s h^N 5 j oht oi®i1%? oh^^Im , *rt®iw Bit?® w i 








VSO 


i. cm 

fflpHjObSI ^ 

vs. i^j o ' 5 r^s% 'src^rr ^p*# empire i 


<?. c<pic<ifi ' i *t%^?r ^i? 

«j. 


f|>r||»jO|<^ gj»[ 

i. f&vipR i 

$,. '*\$ s \ ^ 'Q ulcers v50i«i|^T9 «||G 0 lllHl W I 

vs. fafojj 3^13 2f|^N®I1W «1^ 'Q «tlC®lllH ^ I 

<l*f¥lt>fo st?f 

i. «ll^lceflc^il C-q^Hlb? 

^5. *f. ■*[% 

«t. #<T^w e t ^f. 

i. c<p%<p1s «1^pf 

ii. ^ 9j^*qj||) V5|vg5| V5f|^ 


Picbil c^hfb 

i « ii *[. i « iii 

«t. ii « iii *l. i, ii « iii 


WlRvo 5JTW3 ^llws <?PM vif^BFf <31^ vqft*f s^|vt>ic«?. I 

vs. <tfh *^w?r lu-^i Ru»)h ? 


«t. 


*r. WIWH^I^I 
WMH#I 



8 . S'fl'IfrW 'Wlfl \Wr 

i. MHttlPl* PWFH^* 

ii. MfaaiBlGM '^H 

iii. c^Iot cdlcUiaietii 

ftrorwHB *lli*r 


i«ii 


<t. ii « iii 


*f. i « iii 


i, ii « iii 


Sfcf: 

i. 



sai^iwm 

<t. siiP&k* 44&44AI ^wf c^r? 

*t. , 51 ^bHc®<i «mj n cw^ur^sr i 

M IBIS'S 'fl|*j^Ps|14w> <MC*M ^^lil R«fo*l <W I 



Bar- A Bar- B 


<T. fls^j *H'»lM -$M ? 

*t. Bc5S Q f&I^'o «irlBs <sf$H «w4lefw <pIsH ^JNJt^r I 

^.Bar a « B -arar toij ^te «i*ijMj teR^* ^l«iw atc*r -afe*^ ^jhft 



t<ph frotai (Cell division) 

wiwifS wiwifi! w wrc ^or, ^Ri?r wiwifiJ RfasieM 

^sii tot ^rarc 5 ^ otfqfosl'eM ■ll'ttiw *cs «n^ 4 j i w ic4 *m \ ^ 'sf^ntw cs^t i 



<fl mitt *ltfc ciw ^trot- 

• R«l«rc*ui *ns e tT^TNJt •‘WC'a *tt?H I 

• l^afac-w a^idcsh ^Nt ’tta^ i 

• V^dSlf^ ^JNTt W ’IM I 

• *i&.1>iPK.*ui I 

• «Nwm. vtHfoPn Row*! ^ftaa i 

• RwillSpi ^iwu «tfi^ i 

• et^ic-pl^ *lt?TC I 

• ®fl<IWd <(1«lMlte4&®1 d«tfa fotilefMd «MhH $*!*#( *m I 





\S® 


afrft affoi tii^'snar afW §lcp ^laa^'pi a^aca* ^ c^taftere 

$aa% ^ns ^ipfif CTiPit c^ia cap$ i R«iert.ifl ’*n*Dw c-'pIwa Rtajt^Pa >sMt « ^1% 
tsPl^j I CTlCTt £4lPtt ^ws PR tpfl> 'SD3T C^P ftp afrs 1 (SJPRTaaf P' nm<p$t (unicellular) #4, 
CP4 411^13*11, ^JlfSRt, ai«rc*jlf®«lH a^ I »flPR #4 RroletCIS 4t*TJPI^ <fl^ft> PPt4 C4W WWtt 
tflTCTl^) #£4 4lt e P5 ^ I ^1414 «IH4 #4 C^l4 te Hftwi <*rc*RT 44t ^3T 

(multicellular) #4 1 "STI^, m *1R, 4& aR $,wj|R ^4 C^lfl> ca*lfl> WI4 %*T 4f&5 1 'RahiiR ifiWlt 
slHIww ^pfl'e ari» (£|4*R» ’sflar («fl^p|fl> 4t RR* R«q<p) peri «m<pi$il Rft« (w«q<p cap* c^t4 
ftwlw d&als ‘SW’PRf CTlfl> <^tfl> wlws <SWfl» a^«PS p I RlafiT cap Rwlwrcis ahJM^ 

t*. « *IjIw 1» 4£4 a^pp SRJ a?T I ^PST « SfeRPR ^o**rc."B C^t4 Rvlerc-m (cell 
division) nI<uw i-vlw* Ra*DT ^T 4tfc atP* I 

C4*l4 fr®l«rc*m sffliTCWT (Types of cell division) 

wc* sBftS whfa©N*i Pf4T 414, 441- i I '4Jt4l$cBtRl4 (Amitosis) 4 I (Mitosis) 

« 1 fttfllPw (Meiosis) 

* i ^3tot$d>iPrc : <*$ wipm RfeRpiall! a^ja^iM pp# ^ft> ^atca w 441 

fasiBtMfl Rtefiteiiall! ^ter %4 a* 4 i ^ ata n^ai*^ caflJt « ■sncp^rtt - ^ 

4c® aiwi 4 icai 4 4^ aR*t me aspaa cm* Rfl>^ 45a 414 ^ ^ft> ^a®j 

(daughter) Rfc&silws 4>cai ^C®14C*1T t^MlolsIlrti 44T3T4 B'owra aE4*f 4*C4 
Rl^C&fSlpsfWe n^®|c»l 1^5^ CWT <£Rt, ^l®T t<plo<ifl (daughter cell) ^sp I 
-qjl^tGRtll, tPH, a^f% 'SlWlM ifl PPW CVR f^SletH | 



1taf«.i : «uI*iRw(Ppi c<ph Rwl«ri 


4 1 (Mitosis) : C^ftsl^T al^lltl 3^® C^I4 afotlltl ^nr 

^Pst ppfp afiH's ■pi Rp»|er*i ata RiE^H e ®tPrtOTR iflRRl?! 

4f ’i^T WlCP ®tCsrtOTR - ’W»Dt, a^T « tfttaff (mother cell) ^ I 

^ R'»I®W «4WIW (somatic cell) ^jBT aipr tflRl faslBtMd WT C4ICP *\*Al\ ^f^RT ^KFPT 3t% 
e iBfttr « apa ant i ai%f ch^wim ^pp 11S^ cwr- 

^PRf ^a®W, <^‘1^1 e aw, ^JlRw nl^tBlRa ftsien "p i 

, ^)<qft«H iV- i oV 



V38 


wKiRelw (SWR) «iRf^s| I Reterw 

SWBJ RSRhllPM R©I«m ^ *bn$lc» 

sil^dJfiSlw^ fasiBM ^ri» i Rroleti ^ mihm RtefiteilPi ^ri <n 

^WWSt M% ^CTI ^faisr flHT ill^C&lRpi ss&iilw ^ar 

«nw I : 

(^) CSdW^ (Rrophase) 

(*f) cat-wUlwHt (Pro-metaphase) 

(*t) wtlw*t (Metaphase) 

<$) 'ouhlw'Bt (Anaphase) 

(®) cGcilwer (Telophase) 

CSllBW (Prophase) : <*# SW*T *1% I «£| «I%3T MlWM R&RWI*I <*R*. 

w»lc»il«l»i (Pte? dc® l wr w>lwkwl*i^c*il wl"qc*i ^ CTl^T « *ntBT ~sps 
^^bji «r-j^l’*pH<jca (fitter ffr*ir’w^^sri ^ afafl> cgffpnwnr wciiRata 

-qj'Sl'o T^hPN "g®W 1%®^ ^ «PlilU to I m*ImI«I*i^otI •sjsPl'e 'tffatt'® 

^w<Bt w ^n?r ^rt i 



(*l) C3t-C*rtJlW*f (Pro-metaphase) : <«H([Imwi «it<Nwi SfcNftw* Sfaic<plw -vo^ctI w^ns 
gIIIEm* RPl<5 (spindle apparatus) 1 1^s*f TORT ^ 

*WI^§f '«IHW 'TOT ^lt I P’1«»MC«S <3<F fffc? TO OT^ 

<1% R^« I uicnsw* P*+»*i (spindle fibre) ^®lt ^SM $ •iflBT wlwlwlwa wcailPiiita 
P’+w'maa RPfi w"iga ^TTBt 7 R$nJ ^ 

'o"^c°ilc<p (traction fibre) 'a’lT 1 

CfffBTtrafBBT’TfW <£|^ v*"^^ ^ iqcsfjf wMIcefhfo 

^If I *fl WI R*$ll 1^11*6 

«I1WI WlBM PlSRpalcxifl Ci|i|C3H *Q 

RS13*h*iIots «*tTc^s I aJlFlwIw P4o*i 

BlftTe 5 ! "git ^ TO iflRt. 

BiRfs*r^fT cto 5 tfo R“sJ3'o ^*r i 'aui»5is-(a 

*m\ 



t&UT «-0 : df-wUlwpet 




(*0 OllJlPW (Metaphase) : 4 sWwt wlwlwN P*+»«i f^l*l OT33f 

W*ttF0 «I<HH W I WlCillCBtlCiW CWGfim ^ ^15 ^P> ^ 

WiifH Wl <H »lPI1«1i|®|C«l1 CTfBT « ^afncSr^a I af^ wlwlcefiwd »imllJ\b nf&sl 
«iMiH $ *ltar Cft we$lf»l*ilcwi Rwlera I Wish la 

wacga « RSf3»« a ilw« *i“j5 R^Ps^cSi 



(*) (Anaphase) : 3fofl> w>lwlceflwa MC$lfll*ils Wf wlwlrt'a ijfl> 

^C*T *1^1 (5 Slfaft G$l>llfiitoC4 '5f*1'5T «PlwlwlH ^ <3P® *£Rfi> a*5S 

we£lR*il* I ^sj »lPllcerM«lc*l1*l TOir "ife *H?r, Wf *asT l^lu 

CSI^ff^W 5 !® «HWI WlCTlffiN^JlFlfo ^ CT^sT 1*fc^ 
anw l Tt®l wlwlwlwa wcajlRiita 

^ftl% ^5T I wc^lRalcaa ^tlffr 3lCTlfflW*lpi V, L, J ^t I <*Bf *TC®T 
' a tla*ls <ksi 1 (aciac^ ^IWl yuJlwRi^, *ilac»ililc»ifii^, «uIm*IwRH > "at tbwIwRH* aw l 

’^jHIwbt •flow cttra 1 =r*T®r c^IwIwTh^w! P k ta*wcais PRFsitra «i<HH cro ^ 
GGlCUlCBtlCiM Zw (i f* C®lTO tnw I 



(«) ctwlcw (Telophase) : ^ al^tClPiwa Ctt * 1 % I cdkw *SBT aGahJwi »l<ikra>i»i 

I’VtU'awlw act I *llft CTfeR^&E® «HW tSrcs.^'e’T^f'SWiT *ft3T e f Wl W(W 

tSRTT ®t(^ca ffiar RfeRtato *iiPT ^tsr i ftSf3*w*ilw*i Rfeftahi 

■f^Esr tfrara Wf^ts waywa ^sr, wr ^ ^*i®i ftSI&ih *ilfo ^ i I^iwwcsm 

^twi cscwt ^ tg^v6"^*|c#ii %sr flM «i^1j hjs\ qfei i 










cGonlwef C*TCT R<$*| WT <3lc’»lsll«rfii^ erlR^I* ^ R«*ttCTt ^PTf ^T ^ <SRT 
1^5 -m CT*R csfi> *ifo W I 1 Wf T£*fi> CRR 

(daughter cell) R5 I 2H% CRGlf PMtawais R<$« ROT <RRiJ CRR Rfftfi> RJR 
fo'ows %r iic<p <jlii rrm *1^ CTcr ffihw »l«ls'sfl rct ifmaf fsH*|R r?t, wr CRRfi# 
^Nslc*! «W *15? I 

Ht$cB|R|PW ! RlttBlPlR CRR R*|6M Stoats R*lfi$ln I RltcBlPlR srf&HR CRR 

RrIRM* sjfaft WIPM RSQrR e ^cGiaiRCTd RRJRR RfoRH « *lGtal*MR «HP11»IJ sPh'a I 
aRT WT R^lft #CT3T (llR-9 ^TRCt* I ^R «rRt»j|U ^RR RRfi> CRR CTCR #^T ^ 

<ks I aR *i|^f5 CRR^ RBf m hRuJIPpi Rwkcis <pw «i' , i 1 c*II CRR ^R?S 'STRICT ^CT v lR < t'$ "5H I 
vRrttPlW R*f5J CRtCT WlCTlWrtCTfl ' 3 T*?tJT « »£R$ ?RSf «TtRR *§lt<M CTCTST ^T Jj^WR'SlM 

RER *ttW | CRICT5T -rMR<p RtRliT, Rlfte « Rl*IR*1 RRR RHTO *jRct|Pi-*i KlBII«M I R^Wl^l ^R 
*H$dSlPP1 SlI^JlR RCT, siRtBlf^C^ WT RW|R Rlf?|R ^T CT s fCT?T 5 R*Jlt^f i Rt'5 

*(l<5,di|pM ’J^ff RRPT RCTI tw-HIw CRR RRJCT ^RCTCT3T •»p'oHH twit's 
iPw R’lR^tf I 1^ 1^ 41^ RlCT RtOTS Rlfl^OT RAM* I <*PR CRR JfR Rl$di|Pic»W 
’STRICT ROTsT ^SR Rfl> I ^ifebiRlMS Wf RR§ <RCTW C<?l«s RR?|R srRsHt'ss faPfc«>jsi 
1*M«iwl <wl# «ltER i 'ow «iRiifi« Ti>5»iis <whta ^R> rstcr *11® i 

WIW1 'Pl’pflT ROT 1R ^RS t*I^ W^P ajlRcDlPl^l C^R Rwlwifl ^ 

iflRft *tflwwi f5m RRR W tB'WhR ^75 -(PK.-qi I 


■RctIPr (Meiosis) : tfl Rwl«ri dl^fiifi d^s cs*R l^cR zll^*iis "STRICT 1^»® slafS ^®Rl 
C^tCT < # e t'5 ^T I tfl 5l1^*lR ’ftfcfttaR ^Rl3T *3R<. C^tCTtCTfR tflR^R R?!, WT R P I®I CRtCT 
CRlCTlWR R??tlt sil^WlC^M ®tCTlCTf|SJ RI*Nt ^CT RR I ^ R»|B*M ®tCTtWR R^Dt 
RfTRCT <$ R»|BM« ^If RJI I 

£t?f ^CR PlCTl^ 33? Hl^tGlfS^ CRR R»I«W R»I®I t^R^CTM ®lCTTCTflsi '’RW >II^WlCT<l RSIH 
RTcrs i « «ic«n*i *ji^cblPi*i wR R*1 bth i c#t^ct wipm 

t^IPR dCTlBtH ^\ CRR^CTR ®lCTtWtS| R^^tlt CtR WlPM RSIR CTCR RR ^T RCT 





C^f£S CSS SCS StCS I Sts SS 4St>t ^c<w CSS CSttS ^srs 

CStCS OfcStOTtS ^WtJt SlS (8)1 ^ « *ft «rSS PflPM ISSPIS TO ^ «rl$t*lldJ WltSlcerN StSlt 
'^Itolw (br) iflSl ^1-qn«q afafl> CSTCS SCS ^fl» St SlsrefttSS wlws CJiwIoefN 

s??flls f^t l sffif sW etl<w ^ ^rolc^ 

^*TFs StW vol^ca afio KS 5 CStS erici* WT 
t^ftStCSjlS *B?Ut StSStS St® MI^M I 
'StSSt mjttS WClR CSlCTlOTtS ej|t<W 

I-uriuasstt fas <;*-■ ^ts I '®tec*i 
OlPJlC'SlS S*S3t SC® S1SCS S'ftSSFtS 
star , st^s sftsi fa"$ %S CSfa 

«r*S C<PlC^-fl ft»H S^St St^G 

%aa ^tjmi cvtmcvft ^ ^ ®*‘ l : 

STW I stsa %alf5p! CW R«l«rci wss CSttS w>lwlw1»j *R?Dt otwtwm a*?fflS SCS 

^n?r i csts sss R^tdR« fcfacss #ss ks^s cstwt ^ sss sss 4 sss st& wr 
wfcas wiwicafN smarts cs «<<hic<p ^ta^'b (n) sen i s*k sjtats® wfcas 1w stfr ®s^ cs 
'SS 3 S1tS fatfCS® (2n) SCS I 

>fo3Hfs)Milf3pi CSTS Rolen SSStat afafS SleflR^ £#T$JS'!? , tSa"1*1S flttS 5 atS^ STtS I 
ftaflPpT 3STa® %SS CStS St SKsfr ^PS? W Sl^CTlCT St5 I S’JMS SfttCSS SSMSfit « 

star ^ aiRwcs TtjfHnr « fc*aMuis scst RtsiiPis scfc i tr « ^ ^rSt?r $%s 

Lapps' (^ ajl^c^lq CStS SSS SJf2ftSW CS^fcafljf SS ®aS Wl^CSttl? 4 SSC^S R«|Bf»i I 
RcfllRl^ Rolercis C^tw as as TjSlS Rhslfeva ^Sl 8W? R^laflC^P SPW RcslfiJs 1 Rolerl St 

RwiPis-b ^ Rr»iBf^cs> f^ts Rwin><p R«ief*^ at RwlPis-^ sat ss i ass ftoiefci* sss 



'5ra$r cstcs tfftCTtwtum a^TJt st^stws 
cfflwtOTis axsns 'sc^cs aRa® ss i f^Sts 
r^oler^fD sl^ciJtRcss a^a I 

R»l®rl %S 03»1c»<lcer1ws asSJtS 
Jpr sfks awlf^s ®lPnOTtC5RI at?0T 5SS 
stcai wr states crostcs 

wicstwicss start ^saRsI®® stes i 

'*1^1 RwiPis afens T^css '5rfaR-3aH 
sett <fc°i swifts sesj tsf&ijrr cast sis i 



f&W «.br : RwiPia 5TWS stsat 







vsv- 


^.1 R'olef'i ■ 9 l(. < ? ^C 8 ! ? 

vs I '8 |jM$c5|I»i»i R'o| | ef*i ^c®! ? 

2 |?[ 

i I f&f^vo ^I^ciJlPiCJis Rfcjj I 

I sl&am '°ilc®i!& r il W I 



i . c^H" *flpr ftSQteii^ifb wrw ? 

CgftWW *1. Wblc<p«f 

*t. <iMlW«t ^T. tGwIwer 

R«iiPic->is ^Bre*t c^tw- 

i. M»lwlceflc»)si ’iQ'q'oi ^ 

ii. ^tTC 5 sttftsrij fratt ^ 

iii. ^ c tt^C e tff f3?tf%%TvoT <jerT5T 

fiu>*l C5»hfi> ^iffo? 

i « ii *f. ii vq iii 

*t. i « iii ^r. i, ii « iii 

Ru>S BciflSI «dc®llc9 vs VQ 8 2 fc 3 ?T ^W'Tt'Q 



fi>4-A fi>4- B 


vs. A fi>«W C4l*l f^»tW£*T- 

i. >J|'^C<P|'«J 'Q ^ -»1“1s| 

ii. C^tW w j lc»ilc | erl>< ?WJ\ 

iii. w 5 lc»jlc | etl>i 'srlar 4^1^ ftalfevs ^ 



xr. ii « iii 
xr. i, ii « iii 


is ii 
*t. i « iii 

8. B (Swifl Ro|«Mlb A PtfW *iRf Wf 

«i’1'®J «rk<i wlwlwlwa XdW xr. wIchIwIchs xifa 

n.xpql®rf^c^^f5i>^r MWd 



m-A m- b 

'auftfeUlPM wNlil qcU? 

xf. fao|«w m^S t*?i 

*t. &S(Ht<wi B ^HTDc.'o ■#!■ *BIPW ’qc.t— I 

S"tHw» ScnRho zlB»*illb »ilS<polw^T xiUcn ’itw ^ »pi»ijI *po 'Ilea R«I«H <m I 




(Bioenergetics) 

#3^ ’iRohila #3 W1OT zlfeRa's ^l«tlwl a<w»ia ?m ahlafi<p Rfoal tot l Rfoala 
a»icaPl 'ifasr 2 Jwl«t*i l 1 lfosr ^®r ^ l ^bf *ilc*il*»ra:M zlf&ala wlaHfow skilafta* 

Hint's *#*1® *T#aT stl'Sla fcsfsT W I slffi « ^* 1 ^ »iaW3l ^CST fr# 5 ? 

3*tw <ua^la to os «iH3r ^ti # 3 ^ *lfil»hila ct *t%3 d«ji«ti w 1 *l%sr ^rj 'aiora <3lwt ^ 
CTlFWW t^bf tBftPBT $*13 <pacw ^1 ’’R 1^?r wilH&il ^31$ ■^tCHT«*ii icrifft^i 

(Bioenergetics) <flBf ^T ficnHj 



^Bl$ # Hw ®iM 

• C^lW 2WH x l%3 fc^PT Rvua nartTSPft (ATP) sjRa>l 3JNJt <paoo *tliR I 

• «ilc*ih»nralqH sl&ata 1 T^ST ^JWT ^3C® *HiH I 

• *ili«ila»*p!«laiH csplcalf<H ^'SftPTfa ^f»l<pl 3JNJt < pst'o *1133 l 

• *ilc*ih»nralqcHa zMatva ^Ra*! Vfil -vac's *1133 I 

• -^Iwla^xiLdaHa %*I3 $kaa Pj'^a^l»i«la 3 [ l3 c f ^°ula*i a*ac® 3133 i 

• 3pM3JWJT3 s 3C®*ll33l 

• « ^31® ^juia 313*11 « *Ijgj53JNJl aw« 31331 

• « i'lwa 3C3T abac's 3133 I 

• ^Iwlw’swIaH el&ala uplcalRH « ’31E3I3 33Rkl^«ta 3^M11> <pat« 3t33 | 

• zlR>ala «M Rfawa v l*i)’Hfii a*ac« 3133 l 

• ®wa 313J slot's Sfitia wih S’-hRi 3*3E® 3133 ^Sfioia >iwi*i^l'i 'SflRH 3*3W 

9m I 


8b 


: #a a^a cats al^a ^ < v B Tt^r g <imic?w c>ilRi<p caHat #a^H% i al^a 53a Wr 

I J l'Si®r v5f«i ^ilcil-w«SW tals'll^G'S 1 flhlsif*i<P '*t%C® afiH^a <K$ a^W ATP G NADPH 

■snw fsR catet w i acat ^l^*il« at attaMarfw i aaa®fo» atMaa^tstataa a*tfa 
Retina a%a 4 *lf'$ *1^1 g 'omjHj t«r<i c<il c’lfi sN*ift<p Talk's af^o at «ih K, <r aa I 
< lRl>h'll^ «MJ '§]<5 G < ?Ic<) ^aSlt ©fl^GIGa. al^f^W al®tlG*ll S^G^S £®r<l alalafta T<lQ s i4l I i^Pia Rl^HlI 

’iR&lPi's aa attaMaifif aiat i 

afoa^f CaM ^*1% ata^ ata <4ai SGatWCa 'aaT f<i9>?i|ii *1% cafflla CW ATP, GTP, NAD, 
NADP, FADH 2 a'sjlft I ATP *1% ^It ata at?*! 4a^ Sg^Iw «i*ialGS falsalii 1 t% aaaala ata I 
(fll^U ATP-ca ‘frsra^t’ at ‘*t% ^t’ (Biological coin or energy coin) aat aa I alGalaa^Eta^ 
aaa ADP Cata*f% SJ^*! aG3 ATP CS af^© aa I 4 Sfftsafta ‘<PG'i>l<P' > lG<p|«ll^G e l < R’ 
(Photophosphorylation) aat aa I 

<?ila*t% 

ADP _ > ATP 

4 afa*ila ATP-i*ia ^©ta a^GaS a i a%'© 31a <vsoo ajHia cata*t% alaa aa I ATP acat ^*t%a 
ataa, <4a <P-» 1 G<P^ <ra?l*l '5TC*0 *1% ^fla^a atta I feta atSW, af<Ha^ g «Mjhj t^at#ta afc^ *[%a 
skaiwa aca ATP (Adenosine diphosphate) C«G^t ADP (Adenosine diphosphate) g AMP 
(Adenosine monophosphate) ftsfa aa iW 1 #^ aa I 

attatwaa*! (Photosynthesis) 

aa^ SfoGia ^afi^ f#t^7 acat ca, ^Ig«iIg<ki a 5 #! (C0 2 ) g *ttft 

C^Ga alGalalaG^b at *1^1 Wtita aM Sl 3 ^© <T»G^ I »|^ 0 f SR&GI alGalalaG^b ©rl'®l*l ’^TPtT 2 p ^0 '^GTTiTT 4 
z|Q»filG<p alGalaasJSaa (photosynthesis) aat aa I ^ Sfaata 'atGat<H% slalilRa a%tf© 

aai a^w isf^Gi a^® afar ^f«a law ataaa ^ar aG?rtw%r afl 5 ?!! »iHM < mg'o 

<pg? 5 '5Rf*t^ , #tr <p°i, ^r, ai\si?i ■^i^o ^ 1 'Sfoi hidi ^tf^o aiG^w ^H<i®fil's 's 

«i^ji*ij «iP«^ 1 ^iiG°ii<P'»i?jC5f^ c tw war at*ii«t3l*i ^aw't^rr : (b) c^t^if^K, 

(^) ^rtcaT, («) atf^ ^ (8) 1 aiG^i^^ssaa aiainfaa 5 (biochemical) 

t^rfart^a- 

^srtcar 

6C0 2 +12H 2 0 - > C 6 H 12 0 6 +6H 2 0+60 2 

c<MG?]if^a 

aN^ csrcaif^a I^t ^iGai^a^ssiaa afen^ aaia ^’aia 1 ^aaw ^ <$&$ ■jga tac?i ai^ caiaa 

<ks ai'»i«i OTait^a GSPiG^iaiG-^ c^t?i <aai a^ia^ta "511*17151 cata C 0 2 aaa aca at csi^arf^a 
i^ja GspiGaisiiG-^ 1 arfat^ g%^o co 2 ®laa aaa 1 ai^aQGa o.ovs% ai^o 

o.vs% C 0 2 ^it^ 1 «?iG«ra ^f%ca atGalaa^RlaGaa ala ca^a caf*f 1 

atff-'b , ^l^R'esh s>a- b oa 






(oxidation-reduction process) l «4(3wls HjO etlfi'o « C0 2 R«tlRpo ^ i 

srfaFBt i ii&ofc ^itw *H51fl'®'qRn 
sjI<p»uH (Blakman) 3 fitfaFHtt® *\%8 ®W i *T% tjJ& (i) «(lc*il<pRwi •r4Nr (Light 

dependent phase) (*) «ilwk Ptnc.’l’r *T% (Light independent phase) l 

(i) *1% (Light dependent phase) : «ilOTl<pR'Sfl ^IJ ^iCTt ^iRa]^ I 4 

CTldlfa sl'ilflR-9 Hide's ^■IhaR'e | <n slftaUi ATP («ulfewll*ii $lt«MWb) ^ NADPH+H+ 
(RbtIR® firtfalufti 'sltftSRtebltvs I 1 *t% ATP-tiRI 'SJWT 

I ATP « NADPH+H+ ^R>C® cspIcs|R»i *H"H W I wltslIVi ^ 

"eiicfnl^RW (photon) PtW ^BT <iRK £1W^5 CtFft^T W *1% ’WJT W ADP ('oulIiiilPii 
^t«r 9 <Mwt (Pi=inorganic phosphate) T»lRw ^BT ATP I ATP 

tilt k|I3hiIm» (photophosphorylation) I 

^IBIT 

ADP+Pi > ATP 

mpIwIRH 

'S GFtBrtfaBBT -'Rta'slii *ttft Realist's ^BI (photolysis) ® twftG'i 

** I *i| dR»*ilw» <11% frtGHitpKi ^"It I wtl^r'iwtaltcf'rH (photophosphorylation) srt%1?T ATP 
iiRltt*14fiH NADP-C® R*|R® ®ST NADPH+H+ ®BT I ATP 4<R NADPH+H+ - 
C® «il'ail<wH *1% (assimilatory power) ®*lT3$r I 



##s§m 


'a||C sl ll4> *||R Rt WFR *llR (Light independent phase or dark phase) : 'RIMR 5 flRERR 5 

RlftR <s trot rttor stWR ’fro rt, ^©er rkrr ^ sfiRT srto RtcR i 4 <#er 

^(tRR 5 R%R ^’1^ ATP « NADPH+H + -v£R RRlWR C0 2 RerlR's RCR ^’1^ RR I RRSf 

Sfeci C0 2 R«rlsiG e R Fs'ifb '“tRl^ RRt ^.c-fjcsa. Rt 'otlc®ilo*il RRt RCRt : RRT- (i) <whl«*i 

SR 5 (R) RJlb <3 jijR 5 SR 5 (vs) c^^cnPifih vflrfR^ fRRR 5 I RERT 2IRR TjfTR R?iwo 'q|c o ili>«il Hes OTQTff 
RERTl 

(i) C 3 *lffc*W RT <whl«*i S^ (C 3 cycle RT Calvin cycle) : RRWERR C0 2 RRRERP RRT iRER C^fTO 
adc<i*1 <pw I GR>lCR «i«ql^s <?-• <pl^*iRPtR> sil^c ff il | 8r-i ^-visr^jiMj vflR RlCR C0 2 Rfavo rc*i b- 
^iRR^ RWflt PpcCl lijpivis frofl RR I v£fl^ RtER RtER C'SC'S’t fa'I ^ VS-^WlIS^lif^^ 1 

^Pivs (3PGA) <pcs I RSTTO^ ^ IxR^q 3RR 5J Rlft RRt^ fo*i R>l^*i HP|R> vs-WE^FlfsiRlflR 5 ^Irv© 
RER ^ER 5 C 3 *lf^W RRt RR I 'RtERtR 5 R%?f Ml ATP « NADPH+H + RJRRtR R*ER 3PGA, vs- 
R^RR#yfRf5#^5 « 4RE5tR *MWli Ml RR I ©-JMWHfitoMN&^ft'b « ^Rl^lfll 

ii|Plu5H <PRG<pD GRER 5 RR>sj R&iiR RTR7ER '-SR'lRGR 5 ' > 'tR 5 RT vSR?. ^RRfRER 5 fll^GRl'er-i ,<?- 

ttiww Ml rto rier* i 

tRoRRKfiW SlR^GRlsf-i ,<?-'i>l$<l s RG<Pb ^RRtR iSTR 5 ^ C0 2 ^iRR <PGS1 <whl'0'1 DGS 5 2fER*t <KR I ^3JihR, 
'k - ' 5 T^ C0 2 C 5 ^ ^R 5 fjERSfW frofl RORtR RRR R s Jhl«'1 "SR 5 ^RRlR *JRGR I 

C0 2 «ihai)<wiG ,1 l*i <4 ?M*W?rs «iIII*kpR^cisi ihlyilGn < whf'o*i-GR*i j i^ 53 s RT r?er*ER ^ i JhI« r i "59 s RRT 
RR I RRMfc*l ^o|R 'RlflwfGRR er*iJ- iJj'ki RlGR G*llGRR tPR’tR ’ItR I Sf^ci vfl^ 3&?jR Rwf 

MlRR vflR?, 2NR ^tlft *R$ vs-^|^*iRpf^ RCR ^ *RTOR RCR C 3 ^%t I 

($) C 4 5 t%’M Rt RJR « JflR 5 ^ (C 4 cycle or Hatch and Slack cycle) : fl®f^t M.D. 

Hatch b C.R Slack (i«s^ RtCR) C0 2 flwR^ e R 'SfR «|f%’R MlwR <K*M I ^ 5 lf%RC ! R 3RR 
^flft RCRf 8—9l^lIlf"l4> '5mtM ^PiFD<P v£ff^P5’ | 

C 4 v5f«cn iflR 5 ^ ' y rt^ RJR ’Q RTR 5 'SR 5 W RSJlRf^R SR 5 ’iRblPfvs ^slTO CRRt RR I C 3 vSfocisi ^fHR C 4 
Sf«C1 RtCRRSTOtR^'R RR CRH iflfR^^RfRR ^STOtQ C#f | RRR®f^ ^T, 'RR, «lljhj RlR Sri'S ) n 
^tt RPf, RTlRRI c RlR (amaranthes) MjlPt Sf«ci C 4 v lII&lPi'® RR I 

Rlc®ll<PR?E?lR^ e t GFfcRlfatRR : Rl^sR CRSfM^R RflRtCR 'RltR RlCRR 5 R?jRtR^ e R RfRR RRl 3 # 

R T RR 5 Rnj^lh I RSRR v^IRRlR CJPlwlH ,B 1R RlFTR*f% SjR®! RRTO RR’R I 'RlRRT Wlfl, ^5R CsPt^RtSfP^ 
R^ RCR RR v^IRIR^R CRSflRlSfP^ RR I R^ CRSfCRfSlP^ 4RI CSPlwIsHt-^R ^RtRtR ^f^R RRRR 

^*R RlMR 53 lRKtR^ e R RR 'fR 5 5R%T I RtTOR 5 R?0R c 1' Wot R^T RRR RRT CsPHRUft^ ^RlRtR ^o 
b 2f^R RUrW ^R^fM RQRt St^RlWR I ^R CR5f^R ^R CRpf RfRRH CsPlwlf^PR RtRSCR vflRWltPR 'Sf^R CRRT 
CRR vflRl RtTOfR^t^R't RtR RR I 

RWWKR^ 'SIIWR : RlWR>l?I?R c t Stf^RR RttRR ^ ^Rfl^R I RtfR « C0 2 CRtR 5 1 #Rt 
MIr WRT 2tCRRF%f R%R %«5R 'RtCRtl ^lt.«ll<P CJPlwlI^R '^TO v5f?»|sR=t RSCR I ^RfTOt^R zMc^R 
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co 2 2 tc^*t ^ aro ’tier ^ pim sp^aw^ ^ist^t ^c?r i ’fH?r 

c^^rtM ’fro ^ia ptf% ' 3 tptht sifem <y<i^ ^r i 'sirr* ^irofwft% *tpt, %r, 

wrr 'Q crfft pw*f^rot ■’iIg’iI^^kw 'ott^rt ^r i ^»rtro ^nrof^f?s5f^ e t 'ott^rf ^ •rt i 

PiPt$ %rr < #ro ‘ ! #sn e t ^fQ c^ro pirn i f^? 'sriroft ’rflfaH 

^orf^s C?tro *m$ «i'0j"'0i5Jvf ^ ^HTT, GSPiGSliRp®! ^‘ 5 ,’IPR ^ I W 

>ilc"il^«ac 8 » WI TO I TOBf'Pa 800 nm (Pf^ 5 8 Vo nm 'JsVo nm (•ulGiiftSlsi) ^s^ltw 
RPi£ «nc*npo Tffcsff^TOW ^•qc&w 'oicsft i 

zf«H^s^ : ^IlCTt GPfed^T ^0 TO’ItTOTO^t TO3 W^Pft gfCtTO TOT 

Sf'ofRvo ^ I R 1 ^ ^lRj<P 'Q R 1 ^ «l'»J'3§l e f I 3'0|<1C < ^SI ^’Ipvll'o , ’iRajiG*^ "TO-C^Pf 

TOTOPTOSlTOt?! v ll*RM'Q TO-C#T I 2bh«p»Jc«ll Pljj^l : 

f^) ^iRi'-q* zteh^sj*, 

'sftwt : tq '3T* ,p Rr# , ®rrc 5 Tr&^Tr i 

^ftwft^ ^bt ^iwi^^kw stfror ^rro nor *rr i 'TO't 4 sjfgs?rtTi <?r toj 

TO ^oT <p|^ '»|5,«|'9 >iI^\» R'TOG'fa <PG°1$ TOST sfTO 5 I ^l^"ic°1 <p|^ WftTOtfeTO ’iPlWK o.ovs '»Pt, 
Rs*^ 4 Sff^nrr *ITO*TT ^ ^5pT *1% ^5RTI^5 ^NTO TOTO ’TTO I TO?^ <Pt% 

wit^witro^ ’iRro i% ’(% ’ti'GTfl^' tospu c^f ’iRTO's <ptto to i wtr 

ppf^T wi^«i-sii^c\!s<5 “TOro ^5 c#pnro ^Ppt c 9 ^ cwnf^i c<pfc<i^ ^r ’ll?! tos.’ITO’Sttot 

to, wi • j iic°ii<p j i^5Ki^ e f^ ■5H'G w to i 

TOITOTf: > iic <: ii < p j i?^ c t siRto ^pitott Rtro a«iw few vm i ' 5 fl'*rfa c Fo ^rf% i^f ^M^isit (o° 
ro.— ^ ^Fs 5 to ^sffsnsrRi (8^° ro.-^ ^*iw) q 3&?jf t> <a ic v ® ’ft^s «rf i j iit.°ii < ^ j i's(.;j<H 

slQ»iil«f 1 5RT ’If^s (optimum) ^ol^nsft ro. <PTC^ o<?° PT. ’1% I ^©fttlSft CT.-^ ^T 

'a<f < w c^Pf ' 3 Tt^ 5 n^ 55 T?JS^ e f^ "5lw ^irr i 

’ilPr : j iic°ii < P' > i?s 5 t^ e t d&fiifi i #at %ro^*fj co 2 -c^ 'f^ i 5fm^ c m ac?rtw%f h + 

^nn^r) ’tiPf <pfwt ^nro i ’ft%r ^#ff% ^iI5c«i '^rtw i wr 

■^popf (Ptw co 2 ^t*nsi^o ^ i 'srf^fw ’ttf^r ^rfsf^ <pc°i ‘5j?tq 

^wstro ^ro ’ft^ i 

'sff^w : ^otro '5(%rofro^ c^ro c 5 ^ >iic s il < p^t^: e t^ ^ ^ ^rtw 'srf^rorow pr^ 

(PftPf «llc e ll < q j «1?i!Sl^ e t^ ^ <^TO PTt?T I 'SW 'oiI^WiRH'i ’f%^ x f ^lc°il^?0^ e t ^ pflw i 

p|f^ ’Pft^ : GSPlGqlPpceiS Sf<fR ^l^ e f 5,Gt^ Rl^^tTOR 'Q >IJMg^Pu|I»J I (Pft^,IS ^’|f^|f\»G'S ofl^ 
GSPIgsIRp 8 ! 7 f?E5t^ e f ^G'S ’ilGif Rt I <PG®1 ’fl^sf 3®pT ^.Gfl PTt?I I ^llbG'S iflPR PlPlGefSI «l'0N RG«1 
j iiG°ii < 9Ji?iKi^ e t^ ^i?f prt?r i 

Slhl«|p15» ’Pft^ : ^I'»Ig j 1 (3WfP, ^.I^GSijlGef^ ' 3 TtWf^, PlG’^R G<PlG*il R*)!'® PfTlTOW ^|R<|Rg'0 
J ilG s il^'»i?jKW ^JfpfN pf^ ^T ^q g<p><] I g^i ^C?T PfPl I 



(R) ^FSfH SW^R^R : 

^ «llC®lll>*ll RSRT RCilCR I 

RNR RRR 'Q R*?ltf ; 4c<p<ilcfi R# RM 4R*. ^c<H«i R?PR RMR WPlwlfocRsi RIshH RJR R(p<f rcr 

rIprn^spSrr rsr rr i w RfisiR ripr rip* o«it^ rrWq cRft rr i RRjRR^t R nr >i<jci>c?j crH 
RlcRl^R'GcsIqa rpi> i RNr c#t rpr rIcrI^rspsrR c#t rr i 

-l^silsi RfoflR : rIcrI^rsOT RRPR R^silR Rt^RRR R 55 ! $,c°i N PRRtPR WPR < ?Tt^ 5 1 Irc^cr 

■'ti^sin PRf*t r^rt ^pit rr rpr ripri^rspsrprr Rf^ r^rr rr i 

RfclPiRlR : ■>i'GlPiiilc»ifi «Ncr rIcrI^rsPSIRPRR RfRRtR PRR W[ PIP® CRRt RlR I RstRR, W 4 zlfoiilsi 
RUlPisiN '°i*}pu> < p ^l®r <pc<5 1 

<*RN§R : NPRIR 5 R§R RSRJR* 4ierl$<;R<l RPRl^R RR I 

KwlPo rIcrIwpsirpRr : nprirstorR fRP^R rrpspr tm rnr^rs RfoRl i 4 R&rir 

RTRTPRt ’iJRlPRlR* <3 ©tRoW RPRJ PR^<]*RR ^ RPRPR I fRP&R R?f^s 'RlPRlSRl CRPR* RlPRtRSRSPSRPaR 
R5RT RtPRI fR’Sl^P® 4 R&ilta RjM < P'»l W R5PR c^lc-il C<PlCRl ^«e|R<P 4 S&JlIW frSrR 
RlRlRft<f 3 R J lRRtRtRTPR^f»lR'o <PWC5,1 I 

^PPR> Rl^S ^RR $.C°ll I 4^Tt3t ■ ) 1^er 514^5. rIcrI^R^PSRR R^rIr CRtR '*I%C < ? RlRlRpIR 1 R%P® Rl^N 
R>PR RIPR3R RPR7 NR^ <MC« RTPR I CR>lP«il Rt'ftt NR ftoerR RtRT 2p^s <MW RtPR R| | NRRT RlRJ iRPRPR 
'Spo, ^f&, <P«1^«1, RtR, RftR, "55, I^R S'ffl.llft Rtt RRR R# RT C^R, NR RRt 3W Rt RPRtRNPR R^W 
^R CRP^P CRPR Rlf% I RRCSrt RtPRM ^fRT RRSJ RI'ftRjfT R^f tljf^PRR iSRR ^tfNPR NR R^f 

Sfol tq RtRJ R*PR RlC 0 ll<P J 1?jKlR e l aflRTlR I RRf RlR, RRR Sl«1 <3 Stt^R RlRJ Sf^s 

RR RtCRtR 5 R^5lRP e lR RtRTCR I aRc<IC*lR 'olfPTlRT R^TR, i%RR <PW 0 2 <3 C0 2 -4R Rf^R 5 'ai^'il's R^lR 
RtPRtR E TOlR c t Stf^SRt 4R 5 fRC*tR ^fRRt RlRR RPR RtPR I RlRPR R%^R RjlPRR RfRRff \o.h(t «M 
C0 2 5 tJfPRR RlRRN o.oW RM I 

^1%^ ^f%R <3 31% ; R|'»|Rr « #RRRtaPRR ^RT RtR^® ^ ajtPRR RfRRH ' 3 RN1 rR a%R 

RlRffo RR I Q aURtPRR ^slRW R^PR RlRR^R #WfP^sR ^fRT R%RR RPR ^PR I ^RlRRT RR #PRt 
'S 2#) RR RRPRR 'er«1J '^RR^Rt RRP« RtP^ 5 1 ^RR Slf^RlR ^tR 0 2 StRR R*PR <^Rl C0 2 'sjM R*PR I 
PRRR RliR '^RR 3&?jl t'lC's ®RTR 5 P 5 T RtRR^PR 0 2 ^TtPRR ' 3 RWf 4RI C0 2 RJtPRR 'Rtf^RR PRRT 1w I 
RR^ RtPRt^R?PSR e t Stf^RtR C0 2 SW W ^Rl 0 2 RlRR^PR RSPR RPR ‘flRR'Q RlRR^&PR 0 2 'Q 
C0 2 RJtPRR R^R 5 «l^ih Rfw RP^ | R>PR R^RlPR 'RfRR 5 RtPR RR-W^lR RR?R R5R1R Wf RtRR^SPR 4 
RjtPRR 'aiYil's R^ RRlR ^ft*W CRRt f^PRPR, ^flRlPRRPR 5 WRt 'Rf^R 5 RtPR 5 ttR ! M RMtffo 

RPR I RlRR R'SJ'alR ^5|5jR% ^NC«^<pKc* 1 RtPRtR 5 R^PSRP c tR ^RR Rf RPRtWtPR lRwl%T I RRR, 
FIrjiNU' (CRRR Rl^RR, <3RR, RRRW, PRgpRlW, RR^, RIRIR), ^RR (CRRR‘^RltR,RRfR 5 R), 1 ^lRlfRR 5 RRT, 
PRjR, RjlR a^f% ^f%R CRPR 5 Rt'QRt RlR I RlPRt^R^PaRR Rt R5PR RR?R RPR RtRR R«M, iR^o RPR 







»ucbcsi ^ yMflft* afosit i 

zifcn\* C#1Ullfr , l « 'ylPlfo *tffat i 

•tthfUr $awt : *nt Spt *iwtpn ^ ai'siRPrfc <$*& at^, ^ipit b<t% 

«iicjii1^h jpH, Hw as?f% i 

s 'sw^iw ^ni < tFoBi (flwi^»isf ^su 

^tc®TT ^w«f ffipr ^5 ^ fer «iii5w ffo® ^ 

PH ^ Wt ^IPII-* ac^t W'® ^T «ltWI aRTas *H5?R 

^fpift cspfte^m asi amto *tt^ 

PfCTJ 4PT C#lWlf^ B l^'# WBf ^HT *n*r 

^rrt^m ajyi *iHi?r ft»*r ai'aif&w 

SHPt ^ic® ^ i 

: W|lBlll&H JJ^«t PICT $f&PI 'SI HPI PHI ^Ilw PT, 

Hl'aiH^ ^tpff flter ^j®t ^1f% fer *iictwwM atom 

%T («|T? C^jR^r^lPlD ^f *na®t <PM«, I QPlGTlf^I « ^tPlRf «I*|I3 aI<I v ®W alfat 

Pr^Ki : cfsm « ’aiBillfcn iUPto WXI awiyR* Rfouto wi «|wiH fto (*1T7 CTtf^ ^t a'fPlt) 

^(.<1 1 WnT f^PT 'SRPl ^jtflPCT rflsjt® *lfCT Hf, ^fPT ”ll®lfl ^ ^Pf 

^T ^Pl C^'o»llfl'Q a>^5 ^ ^Tl cjwflv 35^5 ^ ^Pf *n«isr '31^5 

«fiaii1%H s^Pt Rf&yi w %r ^ *na*t ^kst ^ti <$ct a*nf®l'5 ^ ct®^fa 

a«$PM bhj 'aipii «i*il3iyj<i i 

J l'»^8| : 

i) a5Wls PH c<HR>% ^HT 'SH*H S IPJ ^?T I 

^) 4>lPll tflR 1 ? W ^ PH ^ wftw 3i<lPll4> aw*T »Tt atBT I 

o) ^31^1 i ^et ^ U^w 5j^ic*iic4 map® ^ i 

1 5| 5 H (Respiration) 

CelRc® C®Nfll "^H af^yt ^tCT 5 ^Pf <SHl ^»tw« WT CT PtC 5^ Ht*H « Pf^ *tf^ ara PT 
>fwic<$ 'S||41« (WPT^ I *fl 'SWJTPI R’^lR'o 'SllPdbHl ^ | 

«na e t'^K'5»H, ^y^i e t, ^f, ^h a^f% 4i»r»iPii 5 ^* 1 ^ 
aai«H ^ri ^ - i%sr swb ^pir^fiprfai hipii^rzswpri ^hu ^ t€jir 

aHH 5 ^ "SJPIT Hl^cH (Potential energy) WI ^tPf I atWIS '^*0' ^#^5 ^ SpPlS a% 

^ ^bi sflypfir w ^hR aid hi i ^>iw^ hto ^-iww ^ 

'stafpt ^pi il^pi (ATP) ^ ^ ^ “ii3ly^il*i 4iow ^ht apn®r% 











8R 

*ll® C^TMT?T I H^SlI efl'slil «qj'®lv© CSlfD^, <Pjfl5 <£R^ Rl'Stj frSfR i^pivb <W^cR <U<^'© RR I 

#R OTRsR ^^1l^OTtR*]OTTR%f^faOTR ^ tfsOTR RRR CRtOT RftRsaRR iW *0 «rlfsb RtR shlsif^ 
Ri«oa (ATP) ^tHsf^o RR | RlRlRR ^sfRRtiRtR '^Notcrsi OTROT f^RlRtf^l ^,8 R'-'GI^ ‘5H*1 oc°i I «w 
Sl^cis Rf^ WOT (RjjR 'Q RMR 'opeglite ftw, ^R 'Q RRtfSR WoM) ^RR 1^?nw RlR 'OICI^ C#f I 
R^tR otRg<i*i Rl^ciJlsIleraj 'Q -sntc^l^n^s i j i r i si&iil R^R^ RR l 4 tefR-RMiiRs> glfaqnr ^cir 
CR tffiRS ^hjjj'qj 'SflR'S R5CR RRR JjOTJ <#*1^8 RS£R 4RlR% ^RRjf RSCR I ^->1G1il RlRUiRS 
Rfosj <*Merl$»l 

c 6 h 12 0 6 +60 2 > 6C0 2 +6H 2 0+ R% (688 K Cal/mol) 

Uotrw 

1 S|ROTR StRlRCSR : 1 S|ROTR RRR ^faeerC'iJl SflRFalR fofec'a ^»iic-9 '^’®IOT vSfR RSRf RR I RRI- (b) RRFa 
^R 'Q (R) WFa ^3R 

(b) RRt^a 1 $RR (Aerobic respiration) : CR ^RR zlfoiilii RfaretRR 3OT1WR RR <flR?. ^iR<p R^js 
C**1<psii , CKHf5*i, PiPl^b, Rfo;) RRCRR £©r<q <Rp|v») R“2 c t'»tOT Wlf?Fa ^Gil C0 2 , H 2 0 'Q f^)R RfiwH *ll® 
RSOT ’®1OT> RRFa ‘‘^RR ROT I RRFe ^RR^ ROTT T§f%R <3 Sf|%f -Nl»lR^»'^RR SlRSRT I 
RRFa WRR RlRlR^R 5 R?OT*o 

ifRWl^R 

C 6 H i 2 ° 6 +60 2 v 6C0 2 +6H 2 0 R% (688 K Cal/mol) 

RRl^a RRR 3Rp*lfR <3RS RR IJOT 5 !^ R^j^OT Wife's RCR R% R^OTlt; RR RR C0 2 RlR R*j( Rlf^ <flRt, <sv1t> 
ATP^R^RRRI 

(R) RRl^R RRR (Anaerobic respiration) : CR RRR Stf^RT ' 5 rf%OTICRR R^Rf*fl%ffa RR ^afOTs Wt^a RRR 
ROT I R#5. CR RRR 3f^RlR CRtOTt RRfR^ R^s R%C5OTR RtRtRT RfeSlt CRlR RRFR 4RWltR RtRt 
Rf?PtRS^OT efll^vs RCR 1^1%^ RRlR ^fR CRM (tRt^R «Ul s 1C<PlR l! 1, RJtRsf&R 5 ^1^5 ^ollf^), C0 2 « RlRRT 
R1%HR ■*!% <PW '®lt < P '°IRI v s RRR ROT I 
iflRWltR 

C 6 H i 2°6 ► 2C 2 H 5 OH+2C0 2 +R% (56 K Cal/mol) 

ItOTsi's? tRltRRJhc^kR 

C<P<PWI<<1 R#RR R^tOT CRRR <ul<pc59fll, ^ t^nfw RRR RCR RIOTS I 
RRM '^ROTR RxPp’<s R^Rt : RRl^s '^RR 3&ill RtRlR'Fe RIOT R*R^ RR I RTR^OTf 
RM- b : 3 Hrc<pH$Pir (Glycolysis) : 3fellR ^R 5 JOTSIW (C 6 H 12 0 6 ) fRf%^ RtRlRfRR 5 IrI^RIR 
Wt^a RCR^t^ RI^RS 4RW (C 3 H 4 0 3 ) R^OT I <q$ RltR ^1R ATP Oj^ RRF RCR RlR) 
iflRl ^ NADH+H + RR I <5^ Rf^RlR WRI OTROTt Rf^OTfOTR SfOTlWR RTO RT, ^a|^ 
UI^OTRRltf^IR RRl^o 'Q RRF® ^»R SlRRR ^ROTR^ 3RR RtftR I ftt^OTRRltf^RR RI3 5 ?il’J i C»il OTROTR 
Rltl^iai^OT RR& RIOTS I 





313-$, : «UlPlbl$®l 3^T(RI 3f% ^ ‘ 9 ll^i« < P i£ff^5 3*Tl?T RQhiI c3C3 

$ <^*lRp|3> iflffi* ^'a|jif»ib|^9i c^sfi£H^|^5f-i£| (Acetyl Co- A), 43 s ^ C0 2 iflffi?, 43 s ^ NADH+H" 1 " 
$33^ ^Csf (^ ^ 3R3j®<P 4^5 C3W ^ '0|j|pi'G|^<n C^sfifHWtt 5 !-^ , ^ C0 2 W ^ ^ 

NADH+H + t^^T)| 

<ft*t— « : Ca*33W (Krebs cycle) : 0*33 $ ^I33RP|3> 'oulPibl$ 9 i Co- A Wll^s ^C?J ^ ^ C0 2 

t£$3s} 3^ I %£3W Sir Hans Krebs 4 4C3 5 <3*33 "53 s 33t 33 I 4 

3%3 '3j|Plbl$®l Co-A 3tttf>t3 s %?rtos 3E33 3*C3 <331 0*33 K3* ^?33$3 3*^3 I 4 K353 33>3 RfoilR 
ajI^Cbl^Rj flic's ^Rxifbxs ^ | •q>|^»i visl^-sil^ MUSI'S it) W 43 s ^ «ulPlb |^ s 1 Co-A C3S3 5 %3 
NADH+H+, 43* FADH 2 431 43> ^ GTP (^iWlPH tl'^P 7 ^) $33^ $3 I ^43 ^ ^ 
Co-A <3^ T5t3 ^ C0 2 ^ ^NADH+H + , ^^FADH 2 43Vj$ ^ GTP $33^ ^?TI 

$13- 8: $c»i<wH 3<Jk®S (Electron transport system) : 4 1ia3t3W %•# 31E3 i5$3s} 

NADH+H + , FADH 2 Wtt^o ^ ATP, 3tf3, S’CT'RlH 'Q <2lfi>3 ^33jj $3 I ^ *[%3’3^ %®T^PT^ 
^C®1^*i ?R1WW 3$I f3£$ 3$lf$® $<3313 333 3% $3 I C3 3% ATP t'ofsic'o 3J3f® $3 I 

$C®13\iH 331^®^ 3l$Cb1<pR*3l3 3?3fl^s $3 I 



1531 8.®: 333 312hjI 

331® 333 Slfoill*! 43 s HWM 3“J%C3 ©fli3® $J3 33Wlt> $3 ^ C0 2 , $3 3lTH 4$S,'3b-lT> ATP 
^3jJ 3^ 1 PlCi>3 Ft$ ^1 C33lC3t $C3l : 



RlRPR R<(R 

^Rlf¥5R¥ 

^jR'® R¥ 

■^^SRaiRR 


rwj aR?pR>^ ^1 rv5 

8 ^r*j ATP 

R^«JNADH+H + 
R^t ATP 

•to ATP 

2 ATP 

'0|j|P|iS|R ly l (RR-^ 

R^t 'SUlPl'Bftl RR-^ 

R ^ C0 2 

RM NADH+H + 

r a i^r><p ^Piv# 

RMC0 2 

'b ATP 

OIJRR biit* 

8 ^ 

^^aNADH+H + 

R^FADH 2 

r^gtp 

R^tWtfR5% c^sf-^ 

8^tC0 2 

bv ATP 

8 ATP 

R ATP 




ovATP (% cr# 
ATP) 


b ^NADH+H + = vs ^ ATP 

b^FADH 2 = R ^ ATP 
b ^GTP = b ^ ATP 

' a N'» ^Mr^R, : >J^n> Rfca a(RR RC*J ^llc^ 5 I *rf*f 'jTD RSRt : 

ata-b : jHrc^NrPm : at Rita a^ ^ caw ^ attfi^a 5 affiw, rir ^ ATP (»flrar Rear ^ 
^RJRRlR RCR RlR) ^ ^NADH+H + ^aRjf RR I ^#s, af& RRFo 1 <pTC*R 2llac<pNRplfc>l5] I 

aR-R : Ml^^jhsxp <i|picv»<l 'app*^ : RltcfttaiSfCR ^af^® aRWltCRR < Plfoll*i'ol*l 9 il%f® < P 4^5 

aa “j^ca wrf^o rcr co 2 wiawiaa ^raat Tftajia^ aft® ^aa^ w i 

1 ^ S 1C'R : 

RRR aiRHlI*! ^RjJ R% fRER RR aRCRR felt-RIsRJl 'Q ^|er<PR afMa® ^ I ^RSR ft*f® C0 2 
©rlc<W aaR atRJ ^aatsJR ®R7 alcRaRSSSRta RIR^® | 4 SIHrI \5foti aft®? RRa < #P‘tR^ c f 
Rl^lajRsca, Rt aCRtWfW Sfocia 'Q 'oi-ijHJ frsffta 5 aftsRT ?Tfca I WlR f%»lW£RR a«iler^«i '“1% 
'q 'sii*x<iF®r aa$ rrr stflRt cawaiw i ^®it a aftsai #wa tafta* R*r<fia rscst i 4 aftsar 
ftft^ ^aaaa 'Q £wa aft® ■^RJc's Ji^ifi'si RtarcR #rerr 'srtirt t®rR<p Raws rrjwi r*cr i la*^ 

R 5 ^ <ul<Pc'i>Rfil '°iRic«r(. , isi $Rftlte> Alto's aiCR at I 4cns R% ^ v ll , u*i«i aasRla $RIR rc^I 'slabs 
RftR | ^ aR’fllfl tait®T '0|jhc<Pk B l frslfl RR, at Rl«sj fttCST RJR^o RR l RJlRsfijR 5 ^ft«J <Plc4c'^>1C r l?l 
RtarcR ^ afeiR at, afta R^sjift ^aaift'® rr i t'sRc'o a al^ai rr^o rr i aai® rptcrr 
<PC®1 ' s UhCR i la 9 1 'Q CO 2 aJlR fraRi RR I C0 2 *1.1 IR aR Rfta afi> RPlRt RR I 

RftR at^RlR a^lRRSR^ : ^RR aURTlR a^R^jCRl RtllR 5 'S RPo RtJR | 


RRf- <\ , #RfRSslR-S>R- b oR 






<?o 


(*p) -qlRw stoN^^ ^c*il— 

'©l*Nt(fll : ^O 0 PT. (iRf 8 ff° OT. liRT S'lWM «M»lli£|lil TpH ^ I 

*o° PT. Pfw B<t° PT. I 

: 7 Rt'5 <*lf% Wl%5 ^jBT C0 2 « HjO W I WlftWC-M «I'©Im 

»Wl'® ^*11 WiwtePCH^ ©«1C« *ltBT»fl I 

*ltf% : HlSPi's i $3h ifoiiw *qt»iR<p ^srtc^r i l^ar 'qfalsi® «nfar 

1 $ 3F R d&«il <uk« I 

^ipit : 'sftPira Kit«i«M *ie? *rt •'ifij IV 5 ? Reis (&w ^fiwis £-*iPki fit's *m$ piw ^tw?r o 2 

sfc°t « C0 2 «jM <wl *r®t ^ *q« i*ii ^ 1 

<p|^*i : ^Isiw C0 2 -‘^^^C^PtPT 1 $ 5 H^fa J faRs'5'^PT’n?n 

(«t) TOWftt SM^ : «l«J"'©*iH i*olN«W^ Wll- 

«IIi.hj<u: sl&Sfer ^fliAg-qj csi^f - i%, *llft « CC^I^fo ^IST, ^1$ PPtCT ^iniyww 

*iI3*iH ' s < ra s r^*i*i ^jsrfq*rtfi*t <pm 1 

: 1 $*H slf^llfl <*WBr1§H t*y?lb<P »1&*rttlM ^CS I ^IC0T^ <*M*r1§PM 

PTC I 

WlCTST^R : WUMfl** CT*tW ftpR ^BT CTlCT ttJICbldM C#f «HW^PT CTl^ WW 1 5 3 H 

^ c^Pr^a 1 

'q^ »R*t : CTtPtf PPtPTT Wt 1 5|5R Sl&illC* ^Jt^S WPTS WlPM ^ fleers W 

^Iw|R<p af^5T *llsl©h*ils «RI wlws 'qwjwM 'q'tes •vsH «tl*FT <ih^)*i I 

wh*nH *ltft : a^lsj« <wk.'© iflR^ <p|folfi|w| kMlHs «f*u *11% adwiteri I 





'Shfo&H 




^ 4<pfi5tvs ‘^’ 'Q ^H3to ‘*r WCS®! '*1 Wit'S | ‘^5’ f&t^vo ^llt^lSPlt^ 

^rW^ < llf%^1^^'e^I5's c^Hlftw t^o ^ i I?a^® <pc9s w siwt 

•q^ltlta *lsT $Plt'*q 5 S ^lf& '»tt 5 It te | '5[^pf# 'ai'Bgjijvs tW ff il , i i t ff ilt < ? io% <gl; r, 's 

tsplfil^vij a^t't io RRb v$Rc*i C5PI ‘*P f&Rj's $hc> 9 ' s w f^?f 

i^R»cfi ipit'xpii ^ 'sit°ii'sic^ v °ii'i5c<p te $,c<i i 4^ < ^ s ’ o <! *r ISIS'S Tjfr^ 

3Nlw 'omMlt PW t^W IFP 5 ^ in>M» t^W fes I 

’itwt : W ^ <7Nt ‘^’ slIwlft'Gltiw ^mi4f ^T ’ItW R 55 ^ ‘W’ Rllc^lR'Clc^ 
^mt4f ' 5 Mi*hiR>s i 

Pill'S: ‘^’ sllc^lsplt-xpsi t^HI^Wl 1 !pH sfm\ ^31^0 sftE^ 5 t^focisi 

■^r:^ ^wait i '*MjRw> ‘*P spit^ t^hi*jwi ^wfavslfi^ espial^ jRFt ^§J%?i (RQTitffa 

%s^M ^1?f 'Q (Sterilized) ^ I WI ’SpR ^fosil kite's ^Q?Tl?f ^spPTl3it 'sffiEHf's'a I 

^jVS^vs| : 

i I ®T¥?Mtfo ^C<5 <7H ^’sWc°ll ^It'oe? 'Q oi'e^vs ^?J | 

* i «HCTtPii5rwii wi^r^f c*r "siwir i 


ig'SiJ 

i I >llt e ll , 9' > 1?J?R e t' '4lt^* at®! ? ^*13^ C'fSff'S | 

^ I 7 Tfc 5 Tft 53 R3Rt e tW ^l&WW ? 

vs i ^spR ? RR^to '5fT*nw <?f«ps ? 

8 I >llC®ll<M?j"PH 'Q ’SplRS ^*13 ^ ? 

<t | 'Si^lvs 'Q >|<5|vo ^>IC^fl ‘ 9 fPN 5 3t®W I 

suH^vs* 2fcf 

i I ^lt<|SI ^1^ R'0S^]®|'®|?1 ^3N3t ^ | 

^ I '^ 3 1WJ5 »J^ vailwlbll ^ I 

i. ’ilcwi^’i?^'! sdR»?il?i R>iit<i 'R^s ^ c^Hit? 


^.‘ s llR 
*t. 'otRitw 


^T. V3|5,'3|«||^\!J 
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*t. V 


ib- 





16ar-x foj- Y 

«. A « B 5«ws^ 


i. 0 2 sfc* 

ii. 

iii. C0 2 1 ®]T s f 

i « ii 
*t. ii « iii 

8. (5wi X *1*551 It's jd&tillTJ— 

i. v l9c<Ht<p ^I'e'i slH 

ii. > l«dU v *l 

iii. MINI'S <$M 

faRTwHlt *llS«Pt 
i « ii 
*t. ii « iii 

sfcf 


«r. i « iii 
i, ii « iii 


*. i « iii 
i, ii « iii 



0 2 



*f. <5=1 oa "ft ? 

*t. #5tw^$§'^^©f^jNjr'^sn 

<2tf®t*f ^jft t^tMT ^tRR <?lffs *1^? I ^tlwc^ *?IT^1W ^sR ^tw^Bf *1% CTMRl 
^oH C^ft> <RR v slc , 9 3if *KS *1^ ^5 ^.<5lfl «r*iJ “1% ^I'olw *H?I? CT wHc<P WRt?T, *1t^ 'S 1 5| 7 R 
3^*1 1*1 H^FlW <Rt^ *t1% *H?M 

<pcbhl^PiJi ^t? 

C 4 ^ s ic v o ipHTf? 

r. ^ d^n^^wisi^ ~sm 'sjwj# a«R c*Fiw^t%sR e t'*psn 



am, w *19*114 

#a ataft amasa arar Mia $k<ifl dte «rt^Br w am ataien i ^ca isffca « sn% amasa a&at 
i 5T4 chs Samcas acai®M i sMcims am, « afswm a&at 


*|PS? til «raJUsa «ilc*ituj fail I 



tii ^amr atfc cict mn- 

• Sfiws tj^sr aailMta SaiaH Mat ^si vs 

*IBI^I 

• Sfai ^PSia 'ai'BM'BiR'a wr Rd<H a*a^ 
’lisa I 

• stt% atma spfla SaiiH « $aa Mat ^sc® 
amai 

• am falfa mtatt a*st® am i 

• , *IT*fT aKcMa fasti's mWt ataa l 

• «iwiaBfR'o encaa wt, afasrta 's af^ta 
Mat ^sc® aiss i 

• fail s*ihRl 's lac'll <utajf ^aco aiss l 

• Mmca afoa aHaia aw, a'fl'# « 
tiimr^aiws aJiatf^Sl® aiaai 

• afa w\ $a«m (faiaM) 'e af& aia aW 
(f^aPWla) tiRT^^lW^fIwai?Kl 

• farcma aa*. a#o af%a atca IMa 
a'araataai 

• aaa « Pwesw fascia fails s*scw aiaa i 

• yr >Sfa<iM ca Mlasfr q ftaicw attait 
a^traataai 



• am msma aM arnicas 

awiitB^liiwi aMit^ac® aiaa i 

• aim sNufis* aatf <sa*. 

smlws H 13113a 1 ftfail Rd<rt tow ataa I 

• c*HRfa»c"ti|*i 2WH ^sf « i^tawHSl TOfa 
v lM 'Q ^ler Mil abac's aiss I 

• a-yc'ss (Liver) s»l«t Mil s*sw aiaa I 

• «(^jHc*ia <p|et Mil <kic« ataa I 

• am afiHlw* $sciuc<wi (Enzyme) ^*uliii 
^awaiaai 

• 'atsa isutafa® aw t£m <srar algesia « 
siRfaiiafat^acsaiaai 

• ai® ffcaa aitiffl awfl» «lRa»i £®f?t a*ca 
•slues* ^*1 aiutw aka tfljial a»sc'9 aiaa I 

• *iMji*»i« #aaaraca aj 5 ®* «iaiH ftaw 

^u)'s*iw| nwj tHI-^is stsc® am I 

• #ww aata wt?i i&ar 

s > ac'fl aisa l 

• afiHis«8Cfla ®tPta ^icuvoi ^ 

aOsicss aiajcas acu'ei 

• j aNj*rs'» btHisMci 'oisiH 
^icu'sa 'im.'siajcas ^icu'sa s^ia I 



75f%3 (Plant mineral nutrition) : 1§f%3 3lfi> 'Q 3l*ic<rl C3E3 5 ^ol3 ■*lMf<l < P ^f*3, “llslk^'lk 

431 3er3C3si ®RJ C333 3^ 7531313 333 35C3 iS%i I 43353 ^3li1c3s5 iS%i 

3lfl> 3«gl3 W 3C3 fflW ^rf^sf ^ 33I 33 I Steci 313 4>of& «ite<q ^31313 *131$ 3531 3«ic^ I 
Wt7 4 'bofi> fc3Mc*m 3S37 m i'bfij 7531313 Sfecifi -^I'oIR' 9 "^13 Bt*u 4 <pM 3E3lW%1 I 4 i'bfij 
tR> 753 IiHc<p ->wRH'e'»lc3 '5(Wt^*n%r ^31313 (essential elements) 331 33 I 35133 4$ 

33 3S1C3SI 7gf%£3^ ^1'»lR < P ^P3, 3lfl3^€l3 <F\& 'Q 3er*iC r lsi W37 3«llet3 I 4OT3 C3 C3>fC3l 435fi>3 
Sfoci tSRT 'opeRetfava 3^3 (deficiency symptoms) 2R5N 313 431 ^ «i'sR«tftva C3fc33 
33 I 435fi> '°I'©jR* 1J'9R 7&3hlC3Sl 55f33fi> f3t3 ^"Isj 33 31 I 

«i'ojR3T$l3 i'bfij t53R1c 33 'src^Tf SRi C3*lc3l 09lc3l 7531313 C3pf 3tsl3lc3 333 35£3, 55[RR c<plc3l c^lwl 


753R13 ^RHJ 3l33H:3 £133 35C3 I ^1%3 3^^ ^ffTa «I'ojR* 1J3>I<I 3f3W 3%3 3f33fc33 ^33 1%% 35C3 
4cm<p T^ott3 'oH 3531 3C3C^, 331 : ■smrasTf^te^ 3t 3Jlw»|vS3liH (macro-nutrient 31 macro- 


element) 4313 


(micro-nutrient 31 micro-element) I 


% »<jIc*sp|Piv5GJc«i-v 31 »)j|w>|53hH : Sfacisi >qhlR^^f^ 1 ^(?r 5 T3^3t3H C3f*1 3%1C3 13 <pR 33 
31 33! 33 I 3! 37lt35|$3Rl3 oS> ft, 331 : 

3l$djlcer3 (N), 'fiJlPmlJJ (K), WF313 (P), 33Hf33t3 (Ca), 3JNwt33l3 (Mg), 3#! (C), 
3l3Ci&lcef3 (H), '3%^r3 (O) 431 313313 (S) I 


(3) 3Rw»ll3'5G}ciH5 3! »ii^w>|S3Rh : ^1%t33 '33l«lf^3 s ^33 ®rj C?PR ^3R13 3I3I3J 3R3£3 
3c*ll®f3 33 'olcisic^ 3%35lf"(75l3jE33> 3f 3l3C3 J lR5(l5c3*U3l3 3C3 1 ' 5 T(^C3 5 !f^^3 s ^ o3fl>, 
33!- 3^o! 3! (Zn), 37ft3plW (Mn), C3l3 3! ^31333 (Fe), CS#RC753l3 (Mo), C3133 (B), 

^sffl 3! 35313 (Cu) 43*, C35[f33 (Cl) I 

^ t& 3 Mc *13 : ^f %3 ^ 31313^313 3^37 33 % « ' 5 rf%TOSf 3 313^3 C 3 ^ 033 35 C 3 I 

' Q 'ail^WI 3tf3 C313 5 ^3 35C3 I «I3J33 ^3!3l3 3l1^ C3^ ^C33 3klC3J C3133 3^ I 4^313133^311^8 
333 Rc3C3 31C3 5 1 ^%3 43^31^35 333 %3!3 33P# C3133 3H3 3! I 43! 1^1%^ ^5^ 

Rc3C<l C*nf^8 33 1 (333 : Ca^, Mg"^, NH 4 + , N0 3 ", K + ^.'ojiR I 

\SfodSI ’jRJc'® Rl«^ 3f^ 'v53hlC33 ^33 : ^%33 ^3l«lf% 3^33 ^3T t3l%^ 3f3W 3^ 3^t^ 
^fsi^! 3133 <PW I 3l^5lW!133 «l'oR 3C3 CSPlwlI<H < l)l3'® 33 I ^Tt3 CSPl(.fllI<i s 3 < 5Ji3 v ® 3C3 3f3J 
3^8 3t3!3!*s 33 | 31313^0 3!3!3T^o ^C3 ^33 3115313 I^Sf 431 '3% f^^l33^t3 313 1 3713^3^1313 

CSPlwl1<P3 55f^ 4 <p1l! ^3!3l3 I <Plc«r5. 43 VS I'»R RC3 CSPlC4lf<P3 ^ 431 ' 3 3^3l3 57 RI?t33 3t^ s ?Tl3 3137 

33^o 37131s 3C3 1 ^%33 3^ ^53T-RI3»«lR 3^3313 33133 s %3E3 351^ 3513 I 343^1 C3M « 

3*3 31S313 CTO 3 i Blf33lC33 ^3^3 I M»HR'ol®fM3 3137C3 ^%33 ^3 'R3TO3 35C3 3'Glf>l?liW I 
^31 ^3, ^1 'Q ^P3 ^313*7 'Q 3^C3'3 3l3l37 35C3 I ^3 3^33 ®R7 <P»l<P«ll3 ' s l v oj'3 3C3l^%1 ^31313 I 
tppp3l3 ^1 <5C<PIC<IS1 DNA, RNA, ATP 3«Fosi 3I^R<P ^31313 I < Plc | er3 4f& '31^1 ^f%C33 3^ 4c<P<5lcsi3 



?raa aa i ^t^am wait wmar «mat maa care wfare iitcuieeri (t(5Rat), 

aoiftsiR (RScao «pp alMa), <pji<p^h diRa ^arn <pac<po) am <imi?i ama aiR* i 

tR> 'HMcis *1^ : Sfiicia >qMR<p ^Rare Rfes) afaw ^ SaMcaa awic^ I 

*il5.cjiic'sr«i PSfsRp <2Tlfi>R 'Q cspIcalPkaa WWjRai^ta iiMtaR I (§f%caa Rtalaa ci(a<P ^fare 
iltcjjlcepi ataa ama ^ casm a^m aifaa aRaia ^r ama i wmi^ PSIsRp ^Irw, 

RR>S| <p»ic<p|PiPl®, NADP, ATP 3^f% alalaPa 5 gcaia RftaMaa 5 i£aRR I Sfocia ^a afcm 

war RSRaalR a tilled igaRR l aolPiaR Sfoci aifa ‘ s ir^c*ll<jc e t >ll^.NJ ama l ^ caiat « a*m 
^Tflw W aRRatCaa WaR^R I t^t '*FT, Rja <3 aR $aaRR 'Q a^RG RI^PIT W atre I 
ajMcafaaR cspIcaiRR W^a ^aRR ‘^av^ai aRnila Rlami <ksi I 

«iliia*'i RltcElCtflcaa RRaMaa 5 (SaRR, ^leat al*i^l*i <*m i&aa P«a*i]R I cspIcalPH •^RJc's'S 

«ilaac»ia 'qRat waPRR I (^RSiai 3 ^ *&R <3 amwla WRT RTRatRw a«ileri I oWCol, Sfocia 

><|'»|R4 ^Rja WRT wfsfl Sttm* , ^*1*1 aRmta (5aa J^oR (Scgacaiaj I (S facia aRni'oIca a^fa^ta 
W«Kaa WRT Calaa zlcflleri, RR aR<RM Cllai acala* a^sta R-*ola ama I «uRltc*il <flrf3n& amSacaa WRT 
i*s| acal©H I S facia '^l«lR<p Rat^R <am R 5 ^ acal®r*'i aa I w^wla alat alalia *’ilt<£ic®r«i 
as5r*ic*ia war wlIaareiR Wla*!!^ | TjamfR i*m ^a « <plc®a ^Paa war cspIRi acalwi I 

tR> $*IWCT? 'S|'»Herf^V6 aaR : $facaa ca^RT ^ ^IRIwa W«1a aca Rc*la W'S aWJCT ^%T wt 

a^H W I ^Tt ^ «i'»l<i©rR'o Wl (deficiency symptoms) I 4 ®lPrat 

aiR <^R Rt <p j ic°i C^R ^aRiWii «i'eK ?ic?ic^ I Pico R^^aRtC^R »i'oRerP's ®l^a \5cga <wil 
■^Flt : 


%*tRR 

'0|'»R'Btp\0 «l^ef 

Rl^lOTa 

(N) 

Rl^djlcerci^ CfPlc^lRp 8 ! ^Roc^ R?f 1 Wt ai^t«IM W RR i aM 

w ai^TfR a^ic<? aca ‘cspicsiiPa’ (chlorosis) i (aacaa ^r « R^rr^sir 

am, ^oit ^f%caa a^ am i 

■^PPPsTR 

(P) 

aaaatcaa ^si^m aca aM ca^R a?, ama a^m i ai^m ma^a >jR 5 aa i aM, ^ga 'q 
aaa^cw ai^ai ^Rcaa^Rta^aacaam'Q^Raa^mmaai 

aoiP?iR 

(K) 

a&tfaanma ^r»tca at^oia %a « R^aiai aaa aa m«Pa^f^aai ^fitaa^Raam 

aa ‘aa^.^R 'q aR »ica am i 

a»jhP«iR 

(Ca) 

aaiaRatcaa m«tca aNa csPicaiRa aa, (sRcaa a^a%r ^R masa w am i ^ 
(SFf&ia aaa (§f%taa at^s *jfaca am ^^f%a a&ta <Rf^m aro i 

(Mg) 

artacaRmfcaa m«ftm c^icatRa aa at ata aa^ a«,aia^r aca am ^ 

RmafaRSj^msaa am ama am i aMa a^Riaia^caa aaia®( ' 3 ama mRa 5 ama cspicaiPa 
aai 




t*im 

«i'»|<lBrP|\s ^«t 

(3^(Fe) 

cnlc^si «i'»lc'q 3^fW ?fl ^,l»i<p| ^RT "^TBr, ^sc<5 ^ PlfJM '5r«0^®f ' 3 ^TtRl^ 

sWh ^H<pI ^ ‘fl^.csplwllVi ^ i '^ 5 f*T v s '^tspQ >1"^ '5RI "^rRr i ^5 ^ 5 ^ ^ 

1 

■JTFFpmcs) 

jiI^kpIc^ «i'olC’q '^i^sf ^ 9 fl^®1?I ®IH « C^jf*t ' f TM Cf«ir?n?r 1 < ’fl^5l?f 

C^f*t ' 9 fM?r ^sj espies iPiji ^ 1 ^csi m (dieback) 

CsTtRl^ ^ 1 ' 5 T’*1T 5 T^ C^f& ^ , WI ^%T ^^I-jFs<5 ^?J | 

C^1?R 

(B) 

c*qMcisi «i'»lc<i 5f«cisi '5(£|'5t*t w 1 ^ ^ *IM 

t^0 ^5 ^?WRT ^Rl WCt5 ^ 1 ^*5 ^Jk's ^ 1 


4|6f : RFH CiJlc'lfl ' O l'o|c <5 * 1 IC^ ^ °l*H RKt 

'o|Pl<l ) l froft <Mc'o < q»iw*i I 


2 fi%r ^fj 'Q tjpfr : cstsrar ^ 'Q ^r csff*too ww?, #^r *ri?iRi?r *it*ij rfh ^#3$, 

^<M 'Q SlRTlW^ I ^ #^tw ^sft^o ^RI 'Q *|% ^(pfprT 

^Csf I ' p f^ w^s #^RtC5?T fo'ow RfoiJlS WI RT ^oPf O 1 t% ^<Pls[ ^ I erhciS 

^ c^Trp C“ffi f^hliiR-9 2tolc<w l d®! leva I, Rlsrt^fTt <ita'®l*i ^®f *1%^ 

SlCill©M I 'STfsrat ^ 1 *t% <nt ^^Tf^rT RlC^ 5 I RPR ^TI'QTIfa %f C^M. Rllfvo ^RI RI«j) ^*111*1 <Ka 
^olCV *IF?J <10=1 I RPH, RTMa 1 jR> '*!t*H , C1M.a ^Pj?!*!, WM. ®ffl 2|toT«(^ 1 *t% ^ v Hl*i i*R?. <3 

I 

^Notr sttR $*IFtt*T « %«pi : ^rf^o'iR <pi<hs^, 'srww^ qBrc'm w*ij aRTfspr i 4 

Vl®r*jR1l ^bl^aRt >l"1llC«iSl ^7 ^THtJ ^tRH tfRIt'SR I ^THtJ ^CIV^RTt ahlaPiv <p^a 

’ll^vo I ^ aMaPlV <j>'^^c a llc < p *(RT ^ItPR 1 ^ TSj’IFfR^RlIa WU ftR'©, 7®t$ <f^tJ 7B’ 9 IMlRP 

^npfH^ ^ft ^ i ^srf^w *hrtj 75*tRR ^hr* 1 c^iwt ^rt^Tj rt ^iiihlU <Rf*t ‘ p tt^sn^ e t 

^HR 5 ^otc^ OT^ ^ v Hilc«'ia *(RT feRIGa C5|f*i'§^£ W ^ I fc’PfM ^irtft ^llua^cv 2RFP5 R>*i'olc 5 t «M 
^?lt ^ I TRt- 

i . «llRa : Ciwa ^TPH <3 1 ¥7pR e t <PCa I 
'■f^sT' : C^ '“1% ^<PlRRT ■>1Rlil'sl ^fT I 
«. C^ « bR'erl'olij , <M : ^ 'Q ■*!% ^ 9 ft'rT ^C?r I 

a^^'%TH<3 I CWT- 

i. ^JSfH ^t R>UlPl'l : caffl RI shiI*i 5‘nl’lil c^rMl?f i 
Wt : tefR-9 ^5f CTTf I 

«. *tlft : CIC^, ’llR 'Q ^©tflW '’TWf «’ ! Pl <PC?1, C<PlC<(fl ’^iR R?l r, i£| fc t, ^'t 

■^1 

■^-b-, ^l<lf<l'esh ^-io'Sf 




nrfSrctanflSsr 

Will MTtT! TT^?, 9l5uSKW»1, « llJ^ICWI W «llf*i(.<l 1««l ifc W 

TO* I ’IW^W, <mv*M 4W.'TO*'i BlftH •'11*1 ki ’Itef TO^I iRc£lw*i Ciw® 

$’ 9 lfcffe?I N»tad 'Q TOtf fflW "’ihhl I 4TO13T BlfSft S v lhk»i$, *iRt£lw*i 

•qw>iH I TOR C*TC^ iRcElceri »is<isR TO ’jRGR'wlw ^ifSrt 4^fi> $TOH 

Rc*im RwB's ^ l 


BlfSftTOTRTte i 

TOslT TOR cerwR ’SIR, TOT. fe t TO, 
flew TB-TNI^rliJ R®7tR 

TOsI «ilf*R *lRl 

i. silRet wdRa « 

SRwrTOfa 





ussmsm 



1&3T <f.> : Btf3fa wrl'Sla TOT 


Blflfo : TO. TOT. IfoT, *lfaT, TOT, ^f "^5 ^ojlR SflPlW Btffa I 4TO TOTJ WC^T 
2fCTO% TOTOc*TT 4f $V5 TOUT TO TOT 4*tjPTT TOTOTiT ^iRa I 4TO TOTET t«rq j fiJ C#T I B1TOTCT 
TOj 'olPiTO *t'o<ral ^o TO sflFter TOT *ts<pIs I 

: TO. t& TOITO , TO, TOT, fttfBT TOJlR 'SR^f Blftre I 4«IjPTT €tlf«TO 'ailRdd 'gfiila 
TO TOK 'qlRca 2KTO%I TO TOUT «uhRwl 4^5 TO* iff I %«T ^iRw* *Q * iH 

®I«cia wmjRj TOft CTOJ C#T l \Sfw*f «i|Rcaa TO RTO ^T R*»ilwa l 

’Iwil* (TOT dC^, ^T '©osift^ iBf^T 4TOT UlijT 'TO TO3TO ^tCTO TOT Blfc ?TTO 

toiRftt 4f^ *itror to i 7 r#?5t*T 4^r $tor fiuj Biftre tot i 

TOJTO TO TO I %TOT TODTT TO^?J^ Btf^ M?T TOt TO ^ 

<wi ^t,*il- 

i. Tort TOT iJ5 Rra *ttTO, « T^aR sljjl <wlTO i 

$.. TO « TO Rd *1f -Ml TO I 

o. TO, TO, TOT RlPltil 4l$|i TOl TO I 

8. 'oic'oa TOT TO « TO TOTO^ TOT TO I 

ff. ^T^&TOBTTOl 

3». gft »h TOUT 4^R 

*T. TOlSTOTOWlftTO filPfBT *ls|l -s>w <n‘*ia < s»’0(lRa^5l^TOTTOl 





<tb 


(Carbohydrate) 

3 #st «ri'®l*i 3 *% ^ 3 Er 3 % OTW 3 i "l<£sls ®*llnH ^tk, 3 &q&Ic«m « 3 %c®m i 

Slwis ^r, 3 ^, ®tl®t, ^r, 3 F 3 « 3^31 Rl&jj^crl 'Bfsrt 3 tw i wet 3 W ^i«t, tjw 333 * 0 ^, 

*13, 3f ams ^vsjiR 3#t ^ftwur ^*t i ®ik 33(% ^iiw 3<&iw %3 

'SfC*! tsI 33 I *J& Til ^stis H^sls ’lk 'Q $33 cH It'll wil I 

313ft )oA :36rt3Cetftft®M 



3 k 


^3 

*fl 3 T 33 * 3 t 

j Oi Qj*» i f _\ 

i£|^ *a|^HH 8 

tp^TW 

3 ^, WET 33 


33; ^‘J 1 HI"it *tw 

^wi*l«t, *u 1 <pw|Bt 


3 ^ 33^1 

3 ^^ 1 f 3 Hl 33 %t 

C 3 ^ 3 Ef iH^wItw 

3 H, 3 fBt, 3 ^ ’IM, 
311 ^, 31 ^- 33 % 


skih* : m, *t3, ^ cec^ 31331 <?$'o3i3 *n$ i 3iwj3 
w®t w ^r 3 ii >w 31331 m, ^ 

^«jiR 3ii|T 3*c3 3i$i 3te?ii3 *13 3 5 %r ■‘ifki^ twicer 
*i^o 33 i ft-3^3T « 3$ i#at hR’IIc-w 313JE3 333 
-i^fliii *iH e i'» ^cw cec^ ciwctw 33 1 3133 ^hx 

333 3^31 «(R> l ^bH *li*Wl^ 1 J*( 333 'H-^fll C"ll3®f 

^“•nwi l&3rtf.^ i, r^ir^fl%r ! «imT 



G^«ri£] n *(%T (Fats) 

■pffi sdttilwr^lii 3t3T $3t3H I 3*lk, ^fejjlEBR, **%t5R 3131 *lfk 'B’ilihftfl 3*U ^E3f ^13 
$3®lt33 3EIT I *3$ 'SHIlHll* HI<HR(.'o 'sici^tH 31C3 1 , ^1$ *113 31 I ^E3ET ftt5 W3T 

3 tt^l ft %3 ^3 CWT- 3 ^®, 3 f «3 

cHRt'oe W 31 3 tt^l C 3 C 33 <$ 3 %® tf*} $*l 3 tFEf 333 
3*115? 3fPt I 3^11 « 3tf*ft33 *33313 oRt'o 313 ft*ft <pjh!3 
«ttC^I <pjhI5 3J3t 3I%TO 3% 31*113 4Wfl> 4^3*1 31313 
OT3 31 ft ftt3 3l^t 3Eff 31313 C3*f 33, 3C®1 *33 
3ft>3l30 £3 VB 313 1 C333- PP3 3t^3 <K3 31^, 3^ 

CPt3 3t HtfllUl ^ 3^3153^ 33, *3W ^Jl>#e C3Pt 
*H«3f 313 I C33C3T C33C3T bRc's I«U|P|i ‘<3 ’ '3tC3, ^1313 
MlMlHSt'e «||t^ RilGlRM ‘t’ I 
^53 '3^3lft ^33^^ 33C33 : i. ^3 *N^ 
at^tw 33t^ I 



1^3 e.*o: ^3^ff|3 313J 








i . vSfaGt : lillfal, J l9<ll ) f^°T, ^RR, Co®T G'»l'erJG's°l ij<r1si ^1 

^ I G'©l«rJC'SG®l?1 RGRJ RR!% CSS\ | 

Stfim *lRt<f : ■pffi, 1%, Wh^T ^vojlPr £Ttf*fW G^3 *R$ I f\!5G1S C^ *R$ t^ 5 ® RtRt 

'Wt C?J5 RlGR 5 Rt I RRt^ v llflG'S I v llflS Gb G-M 3,h<Pl 1G°1 v llflS ^*R '»|G J 1 I 

^•<peri ' : 5 5 ^ J i<i 0 i ■qjfesi PtGi (to-'bo sffsr Ff% KlGiileri ^ I 

^tUSlH ^t fcUlfti (Vitamins) 

^PRT iRFR ef*iJ fablflGISI RliilR ^5 RRRl ^G«TG ^ I G1G33 ®riJ 'Q ^*4 RRRW 

’SRJ foblftl '3|'0 jH“1j<p | RRR RtGRT RI«Sj 2RsR ^^RRWRGR^reRRJ CRGR 5 a^?f <fg^|t 

RR I 'oGR II Alfa's foblRlRill RRR GRGR fa%|lG1i1 'sre^TT I^TjtfRGIR 'si'oRerll's wot (RRT GRR I 
< 1^^^^^ iJlslH^'6|| < ( i lW'55||ll'olG< CRG3R Rt*H RGR, tiwifa "5^8 Rt>tfs <HGR I 

I«blf>j»iG<p cstte «n rrt rR i RRt- i . t>ffiw> gR% RftlftM iflw. RlPtos gR%r feEiPii i 
IWlffft ‘^\ ‘t^’, *$’ ‘GR 5 ’ bfRG'a i£Rl «b||*M 1% RRGSt^ <3 i'Sblftll *f5f* RlIlG'S I 

iJR, RNR, FfR, f®R, ’tl'SR, '5flR, RftfclR, r 1«R 'Hosier, RRt RR. $vsjftc\a foblfti ‘4 ’ RI'QRt RR I 
c6f%tfB! FK, %5R fWt 'srfSt Rt Rt*T ^fSt, csRT, ^FtR, 'sfBsr, RfRspf, fiHMRR, PtGRR %&, 

RspRft Rt ^a, ^<Pt^, iJR, fsR, RRR, RRRRf®t $'sj|flG's l'»blfal *ft’ RtGR I C^RtRf, RFa# C®R[, 
RS|RRM, RRRt, «nsT®T, ^RtRpf, bGRGbl , ®iHRr , 4lblRffib , 's]©rl $vsj|fl l«blft*1 ‘Pf’ 

^ I ^r, i^5T, <pl®i®rl , Tj^f^s 5^T, "50^ C®»T, G«l«rJG'8 s l ^'sjlPtG'o R>biR*i ‘1^’ I 

SlgPl^ '5R c^fG^ 5 foblPH ‘^’ 'Q ‘G^ 5 ’ «lt«?It^n?r I 

^tf^W Wf (Mineral salts) 

0^ G^ « G<1G^ W1 Wl® G^o^G 5 ^ W ’’fPfW Wt «I'8 JMj^ 1«I ^’tWH I »Jh<IG1G^ <PjHl»l*lN, 

C^, *ll«l<pta, TiSst, G51#TfN, ‘ 9 f5pBlN, ^s#( *fpfw Wt «I1G^I ^ '^sR'Q G»HRl<P 

^lllh^G*f »lH<lG1G5. ^5R3Rf1^ -^Gsf I ms <3 "STR^WG^ RRjj) ’lIlRlG't «RT *|!itG$fo RW RRi'8 ^G?I 

RHT fsR 'Q '°i^«r<l (RlG 5 ^ ®R*t <PGfi I ! *tPfW RR't C 1 ^ 'Q <RG^ '=i'»j'afl c t ^gsi I Al^, 

■^8, C’lPf, i£)^ierl5,»j 'Q ^SQG^H s&G'lf] , *tPRf ' 5 T s 1^tR ^t*TR I ^1^ '5*nl' v 1^l , C*lf*t 

R^tFR, gi^Ig<i J iRj'sl R’sfar m\, ^ « ■‘plG^ R^sI^TR ^Jlpt ^tG5f w*R %*R 
^fwf RG?JG^ I 

■^, ^RT, *lPt?T, C^Rt^ (RRT-CFRt) , RRf ^5R Wl®T, R^W RRsRRfW, Cl^R, RR'RR 5 , ^RR 5 ^JlPl 
R5jRpnHGR?T 2f*TR ^‘vR I <Pp|'erl , Rl^^lter, R19T, t'SGNfl R^RR 5 ^'sjlPtG's CRt^ RlGR 5 1 R5> 
m, Rt?fR, RtRlR, T5R C«fGR5 <P» 1 <mI »1 RI^Rt RR I ! *tRR Wt, fFRR, Gill's! RRR, *I^T, RtRR, ^srl^R 
^'sjlfiG'8 GllfoilR RlGR 5 1 RR, RRR, RtRR, WR, ^RT, 'Sll^, RRR, 'SftGRR ^'sjlflG's RblfiiiR RlGR 5 1 
GSPlRlGIS ^<sR ^GRt RR, RRR 'Q RRR®R*tl «llGfllR>G1S ^CRT « 'sjR, "5RR ^GR«®Ttl 



lift (Water) 

*ftfaa 'a’ta R1R '®N s T I #a*T IMS a^CSf '3|R*IC | etG«m *tcat aifaa^lMl CaCSR tfta a^W *ltfa 'aata^la I 
WG^S] 'Q 'Ol'OJ'SSlH ^1w *ltft Dale's <Tlta *Tt I ^Ttf^ST < p|'spjc s llc<p Mt »1pf a*at ala I 

R^lt: i. C^ 9 !^, CatSR '0|'»|«*D e t a 5 !^ M^t « VS. Caa. C«lW TjjW Ra$ MM I 

i . Ca^ *|5 r : GaSWlG^'G 'Q a^hl WlG*ll «I^'HIC'S^ >1^<1 aa | iW®H ^*|»9 al^G<W 

tlR<P 'Q«rc*i«l 8(t%-'bo% *ltft I 

gig^si 41^ MaH : aifa sj'sI's Gill's j'scsi g^Ig*sI ahlalaa> QhiI Dale's aica Rt I gig*, aiR 

ijN-^G^f ^5lw W I aiMt WRJ^ CatS! w R^StaR a®a I aC® < 19<||R'S ^rnrr ^’PtH ^ 'sitelG'eM 

aiffia atarta w*sMw c*ftw atca \ cacaa w wia ata aMr aaa g%^s «nw i 
aMl^vs atRT t§aTRR atfRW ij^^s w?rm ^ijlCaia W Ma ac$ M*flMs aa I 
vs. Tjf^5 *lRl<f MM : *ttft CaCSR Tjjw Ratf vsmm^ R^twr W I RlR 1 jjw ’f'Tl^ 

atw caa (?iw a§a aMtW atfa caa aca ata i 

^^Ig<i sf%M cm <?iw a^ aMttw a# Mfe aa i w, 'ataai'eat, aMia, areata *mj ta 
^'ojiPi faw]G°ii aifaa DiR.ii a'oiR's <pes i ‘Wwr stha^aw at%a tafaa 5 i fa. aifa an asat 
acalwa i caaa- wtcat ajfla taM a## RtMtt \ooo Malaahla ^ca, ^ta taM * ft. atfaa 
a«ii«M aa i 

*tt*!J ^1*t (Fibre) HlW«r 

Rrj alala a%taaa, aaf®?, wia catat, Rta %t ^as, ^%aa wfst, a*a, ■spa, aNa ^l*f atta 5 1 
smvs caaa aifkaa ca^cal^ lira?- MM i ^5 caaa ahaeaG^a a»l^lGal ^vsfa <PGa, ct^ptIw 'q ale<per 
^safa isffecaa aaMwf aa^ i ^^cat *r#at i aatfaa^ caaa- % Ma, afta ^»nfa cagcaiw 
w aRcs at^?r i fa^ ■srlaa a^^s atca at i aie<m atfa cataa aaR <aaiaGaa aMta 

w ^aa caw w\ fawHca at^lar aaR i atwsf^ atata laal® a^%f a^w atatalla caw 
aMaiaa aaa i aiaat asat aa <ij^a ataia atataiM aawcaa ^rtawt ^sfcaaasca aaa i vstt*i^ ataia 
^a'si.jia, ^at aaa^st^Pt 'q af<f ^taia aaavstvjfca a^iaa 5 aiaa asca i 

ft^rT'Prflw 

cawtcat ^a 5 ^ ^aa atar ^stMia 'a^at, atasaafw, ■?pa^a, «iiM « c ^5 at ^fa i eftik atar 'm^s i 
^assta 'Mala at Maift, srt®^© aaw ^w^ta ^a at aMta ^aa atat '©iRi < ai a^ <Mca caat ala ca, 
'siPi^R aMia af^ata aac^ca caPi, a^atw ^ca caca a^iaasca aftat®Ws ■M 5 'Maaat a*ca 
awaafw, aa^a, 'aifaa, c^a 'Q afa eri'sla atatw atwtea ca a^taM f^iatM t^fa aa ^otw alar 
MtfMacai fsesp ^ MtfMsa %a acaca c^a at ^fa wfita aiat 'ata aafa^ ^sca acaca aaRt i 

^natcaa ^aaMt 2 tcat^f%t aiaia ^siMia caaa ataia atw ^st "PiaiMsa ^ataaca caatwtacati caaia 
w caa, MtMsa ^a^f^cat ^ta 'awta ^a^aift Maa taw a^, ^acaa taw cafr i 'aacaca a^vst va^a 



srMR'&H 





^.■WPT.’W. <r- 1 1 WS W 

15aj <t.8: ^ PlslR* 


^s, '5fi^, w i c#f w cc« ^ i ^sisf <icg?r wt « wy*\ i w 

C5CJT ^ssf 0*IE® ^ I m, TOT, t^f, Tjy, T5PT, XRT, ^ ^BTQ v ll5»lld 0*IE® ^ I C'a’T, 

^ erj^lii <|fa1 K W&W ^Sf 'We?lT $^5 1 wihlow alfeftwn <ltt1?r #tf Rsift® '“ii^lSl C^ 

'oc<r ^Nfll ■H'R.c.Bf ’tWT I»i^l&*i <psc© <1t?r< I ^tPTT *Tt*tC*T «it»i^» >PRf «ih*il «ic*i<p 

c#r cm c^i ^ 'oi'ojh •toi ^ h131»|'9 hr^m *m ^n?t 

^tospt OT^sf^nsl^c*^ 'e^raifcsrwBsi^^i 

sW ^IRhN (Healthy Eating) 

*IM SHkh ^t 'srtSfa Wt ^5 I ^hiatarl ^t %TO^tf% 

3c\sjc<m ^HT 'oi'oj« sfciileri | Wsm -nHo^ ->mj<p ^sp? sflWT *d*TT ft%*T, *nwJST i jR5*)h, 
<pjhQ, v llRHlRl < ? ^t?T S'sjlR ^resi (SJC^ Hlshlws Sjpsj^ ■T'rc.-n.is *IKr dIRiI Q^ltil -'R«r'»s 
^ I i£PR ^t^s 41 ! ^Jllja^'t I 

^r HIutw j 

i. »il^c<ra R'IIcto W sJciil«r^lii '“l%^ y llic'is ^1^ "4\<wo ^ I 

*11 WJ «llt»i<l,'Bf^'e 8 : i : i I 

«. *ltFfJ 2tC!TtBf% Rj^IRm « fllwer ^T C^CTler ->ijnsIm$i ^T ! #TT ^ « T>fi>?FT 

sfRiffo ^ l 

8. ^tWT '5R*t7t 2tC?rt«?%I HRMH *ltft « «tf5fW Wt '4t*PW> ^ I 

<f. ^fT ^C® I 

"Wf « erh*i*)hcis ^T ^ttPrRI c<picil t^T I wc^ v lt3xlp»8 ^ S’ilniiRR^ 

wi'a^s ^ftpnu vs|R<p| ^T i c*ic^ oiRni, ^ftpnu 

^i^,Bf«T9j\©l 'e ^ ^ faiTU 1^i?r Rc-qoil ^c?r ^tt S’ll^h 

5^1 1 'SfflH ’Jpiiilcui ^ TTtft ^fM?t INCH'S ^tf^F®Ht ^ ^1?n SHhh 

c#t fftCSRT '<ltW3?I 'fftft *I1MJ W ^T ^tT St^Plit ^lH^I^'i'1 «I1^I «IC*ll I 



®rNfae*H 


s||chjsi 's|fa<ri I'sRsi ©r*ij •9'S’Jt«il R<i«isi ftc<p 1%*m WNT 3ciil®r*i I CWT- 
A ^]%f%? t f^1^ 5 t, Wf, C^'S *|||lI5^^^tT; 

A (mE5^'W3sf e t « ’itais m^TT sl«iler^*i 'snlR-q »w<ram RFb'sxwK; 

A Sfltffl ’it^MUC^I , ^S( « < #m ^lf*?it%; 

A 'sn^QTTf to sfmjl'ojm ^H; 

A *lGMIfcM m#*F ^TS5tt% « WIT ^?I3T I 

9km mt?lf*i*tjprf ’*1-^c<r»p e t ^ I 4 <mw c'sInsI Rfos) *T^— •Tl^tsi 's <pjhQ dIIriI 

m jp R^ <1^*11 *iiw i 

'SlPtot (^) : ^4l*l** «MJ ^1 'WTJ 

« 'srf^riw <mts; i 5rt sicsit«f%r mtiam c^tc® ^c®t ^tii^o *if?mw 

simj sj^*t <mc^> I to *ilc«l<>ra '5RT , °iR)I5'® ^IIcijsi dwte'i I Pk*IIji 'S 

^H*fr C^C*ICWCTW«I Wf ^nf 4^^551 <^?TQ 'ms I 



•Ufa** *ifi*il 
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*ifil£Hi)i 
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^isi# 
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ilfyso atm 

if $/toO 4(1 

/too atm 
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it fytoo aim 
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C5«T/5f^ 
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(to 

So 
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's|Pl < ?l (*i) : ^9ItWl?I mWM 

^f\°il(.^(.*lfi sHirM-W^wa ^Iij^H mi i iR>»ilc»i^ 1%f% <pw *n ^<pH 5 os is ^iT ^mic^ l ^ 
The Institute of Nutrition and Food Science (INFS, 1975) #^o to St^lf^o i£m*f& ^ I 3f® 

ioo aim sm e t£?rfflj '#Tjf?c*l^ l«I^c's ^|R5»)h t^lsm wt ^.ciic^ i 







'5#R 

CVtil/bPf 

flHluw 




(m) 

m 

m 
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'EM 

fc.8 

o.8 

oA 

‘Ifc.o 

'S8'fc 


>*A 

y<* 


fcfc.8 

vS8i 

C^Tf 

iHA 

(t.v 

'S.o 

'fco.fc 

'S'Jjo 

■5^ 

*frA 

oA 

*A 

(tb.o 

vS8vS 

’tt'SR 

o.Ss 

oA 

i.i 

io.-b 

8b- 

C’tH «TH[ 

yfc 

oA 

o.'fc 


fc<* 

9 <f lf»rtR s 


o.8 

*A 

'SA 

*v 

«^*IRS 

*.o 

oA 

*A 

*.fc 


^5t (C^f&) 

O 

i.o 

ys 

io.fc 

'JjO 

(R9^ 

i.8 

o.'S 

o.'S 

8.0 

*8 



o.8 

i.o 

8.0 

vSo 


yv 

oA 

O.'Jj 

8.^ 



y<? 

oA 

*.o 

'3. ‘I 


T*fsr 

*u 

oA 

o.8 

ifr.fc 

fcfc 

^Ri*f ' 5 ft^ 

*yv 

ifc.8 


*.fc 


9l's«i| ^ 


*.8 

i.fr 

*.fc 

iii 

fi># 

ifcA 

i.o 

*A 
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Vfc 
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i.o 

- 

ii8 

f^r 

i'S.'S 

i'S.'S 

yo 

- 

i*W 
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o.'b 

i.'S 
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vs.* 

8A 

o.V 
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i.i 
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oA 
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- 
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«mjHj C*T R<iiitc a 'il*i slf% 1^£*R *i«r$i Pic's ^st 3.0=11- 
A ^TPTT frsft, <#^*R « SfcFR W ossa's I RWR RMt I 

A EiRs 1 H-V ffpf v Hi"l < 1H' <psil | ilfi wnt <&n>c?j *IH -9*108 3c<i 1 

A §&\ I Kipspil ^Tt^rT 's|Pl9lil iflt^ s? rW' 5 rN*n^ I fiJietl's 'Q 

%lf^s '“tFFRfW ' 5 Tf ^Tflt ^ 1 1 




: R^ffl wfii °i Ifow sjfl'ff '®lPi<pl ftsttf ^ca *ttprca 

^*h 1 <*>« cflRc* t*WT*fa ^aca i 

’Jf&d ^HnA® gtM 

*1*1*1® (Goitre) : *H*1® '4l$«cw» slf^fit caffi I *llatca «iIcji|I»c«w 1 3®ta alfalt* 

«ilii'si «i*q|'aiR<pwit<i caasRca *l*picfea i ai^oj <ii«iwifl Hirtw «ii«iifwi ^sr aiaia 

^'fcC'TS Pl^CHfl tip? C3t*t wR OT^It^lW I *l*!*l® 51^*1 , aat— i . »w*| *|*f*|® 9 tRi<p *1*1*1® I 

i. WT *W® : wilwillwifl «relw afolWIVs s}H m #*r 
'gjfef Mwltil t£|afl» TgFTatai WT ^T^PT 

'1(.'¥ I *1S*I 5 t 9 Pt® aC*l I 

«ihwR at %®R, ftgifR®t, 1 £fwT ws\, ^i®t w ^aac® at *nar, c# 

R*jwa »iHR<p dlw<ntu«e|, ’UspJpUr «i*iwImI^ ^eut $ Gflc*la ' t W\\ 

Hi^sciiv# sH wR <e,ci c*tc*f wi^ls i\*\ Re® ^ i 
ca^Pt til OM aH'jjtfM OT ' fl Wst*M **tt®ala *11% ’TW *1WHJ 
a Mila «ii«iiRh cspitPTt arc® atia i ISar f .<h *m® g# 

tsfaw *t»(’t® : 'affcmam ai$aRn sacuH 1^*>wc e iii wr 4 eat*t asr i 4 catPta *ph*iwi ajat- 
^r<, "Psl, ^*ff way at®?lt ® I 

9 1 ® less *fat*rf eaf%®®utfoe atcalffca atat ^ aRaa carter ^at aa i ®ilcatl^*i^* stater ai®at, 

pph- Mala, *\\k $®JtR i 

(Night Blindness) : Rlilfth ‘4’ *43 «rolw sl«<pHI giM aa l aiaia®!® ^ Cfta 5 % 

R^tns aw <4 Gift caR wat <?ia i c&tcaa ‘a®’ c-9la^jc*il ^RaWi aa, ?aa '=h1c*iIc'® ®t5at c^ata 
ati c^TPf c^^nai giHBt cac? c*lc*T^f% whicS ^«i <ii*i i ^otI fliw^hi caffla i 

RtlRi ’ ^*r ,a tt p fT 'srtc^r «i^u®s c® 5 !, <pR«tl, iifeT im (®IW 

"^subt, *im 5®j|R) ® ’swt-cu'il *ii^ ’iiteat, alwletci IwUlRi l <$ ’ c*tt® war I 

chci wct tq emt zif&tsW <w\ *w\ i 

BlcVD-n (Rikets) : tqfl» c*q»lc-il sjl<w.liRl*il«rR'o GTM ^ I Rfclflh *ffe’ <iW ^rolc-q tq GIt*t I 

<pj|«iPiiil») e <M*rah £"IW, *!l® 9 ^1? *1^ 3^ HlSls’^ilii <n IwiJlRi awleri I ^t*H, 
#3T, ^aProia ® rIHwji c®t®r ai53f RtiR*i *%’ at'earata i ca*^f uRia a®tca ^l*ac<w 
*af& ^«R ^r i 

OTSjT ^^C*lt ^eat, ^?f ^osit, %“ta ^GT atCJBT ^ ^l95t, ^PBf ^ 

C<tC*r ^al95(T til GItC*l?f Wt I til^lwl 13 l(.^ 5 ffl CffC^I <p|ilc.aj1 IS<P <JNT ^ ^t, ®wgf 

4.CSI ^ila ® ^ «a ala i 

aQmw ^iRh *tfe* ^r ^ftata ^aaiw am i giiw 

#0 ca*[R *(Rpr a®iw l®SiR*i ‘i^’ 1 

, 3 Rft»h i ott 







(Anemia) : «il»ilcifl 0TE“f fa$ <3 jrfVilcm S'Slsi'sl *i«*JHj's| »awf& 7 Tf*Jl?l e t C3ft I 
iiPH ifa5t writ WT Wf w PHcew fowIcSlRci* wq *qMftc9s ^il*! ^rlir, 

*ft0M feElRi fa** 4*T WR ^Tfc 5 ! 4 0ft T ^ I c*jl^IU'8 «ilftG<rci 

'°l'olM ^ C^ft ^ I facets! *0 If&m ’M'shHsj ajp^llGIS ^ C^Pf ^ I C®Tlc^si erpva- 
Wl^Tsf ^t si'®*JHj'»l Rfes) 9I30T 'sps <Tft^ l 0PH- wjf*fa 'q'Gc'i, faft^ 'oila i Nc c t, ^ifas RIM 
^ptjsf ?p?tw c“tw ^ ^i\s^ faj ’i«^'Si ^fart^ ^itoti c^ic^ *ifam ^ snwr, ^siss 7 ra s ^ e t 

^f50r, ^ 1 *I*Jgisi RTIOT *tfart*t t®ilc^sq WH ^PT P^Pifas 'tH’Jc'iI 0Nt 0BT \ CWT- i^ 8 i's| 
wt, mtm, «fa 'srf^gr, gbtcrt fht, ^ite'^'s^fi?,'^ w ^vojift i 

4 C^ft 3R)Wlc*(^ ^TT (^ CWT- ^fs, "STt^, 1fe>I, fblNlto, '“||<p^<lPr, "sp^SloT, 

<?|e[«is *JJ5 RlTesT I *lffaT 'sicai Q»f»i«i ^t '^9'GTrfsj- | 43 ' 3 T?a y5 J' s t PR>vs ^C?f faf*HM9 ^*T CW I 
3wlw v&I'$Ig*w misrf ^nt <?fa PW C^t W Wt? ^ l 

9l®t : ' 3 ^Ml ^^'8 vffaBTMi?? , j[R5^ WiH ^tb’vs-H'ssl >[R>S| ‘'IG’^J C’tP^IW "93 I 
^^tdTl0T*t% 

^m wilP <?r, *TdiT , ww ^fa 's i t% cw i fas wrat fa *m wifa ’’ifasK ^iftr 01^ 
’ifarl't “lR? *lt^? 'siMIji RRjs) tfa tsMIiH cr|£ 9 fafa '*f%w ^ifart^ 1% i£|^5? ■'jRJ 

'STWT ^^131 C3tf&^ etl'Slil 1 t1^ f^08 ■’fR3 I ^if^ 5 ^’It^TR R>*ilb *(% 'fes 

Csl^raT WH '*t%^ RI«sj SCilC^, I C$&$ 1 t% ^0^ ^1*1% I WlftST 

suhRi 1 ^ (iooo sjl^f) ’tt% ^^sr b 1®ft c^it'foslw ^ <psic^s ^ <pjh9 ^sK’lsr 

■ 5 ^ 1 '°il j ic is i isf&f : 5j 5 if R i c o iI<pjI°i9 1 tw ^R;f<msi c i isrc^s ' 3 d*rt^ e 1«t^ ^jl 5 ^ <ic°i ^llc<p*i 1 

cic^s] i ji\' / K. v iI*i^ 7 f?,c < pii> r i 's ^*ur '* 1 % <ijc?i«i *if^rr e t Pi^ 1 <?r ^ic«r ^Ivk.'HPi w c^f*t 

7 RC < PlP's <3 SLIP's ^ CT 'Plw W c#t *1pp «qji ^ I 

^rw0t^ 0 tc^ 'snw^iR «ii»jicifi '5®i0T ^mr 1 ■snw'if 5 !^ ^ 5 i^ e t "s^s, Pp^cvs, 
cilval 0 's, < 5^1 cvs ^vsjlp <p|car •^l'^r v tjc<5l*f I 'sn9TC < lf 5 f^ ^ <^0^ <p|csf ^^.IfivsK «r*ij *lf<toH x t% 

C 9 !^ ^Rc<p|l >1 2Ns^ c t 1l f% 1S|-9|?I ^ I <('S*lk, 'SdW’lPf <|vswPl J 1 S.C < q»lP'S 'Q Sl-^llpvs ^ w c#f 
^■^1 "Plcersi ^ P€?r *1% <lJCil«l ’iP^H I wr f % 'Q ivalDval ^Tt ^?R?T '*1% *&5 ^ 'ft? 

C9lcil ^1W *Tf ^ 1 3pi 5ftf^, ^8 'S|l^lc l 1^ ^Icijfl ^<Pl^ ^T, »Tt0t, 1^J|l a ISI's 
^ ^ "SfW I fas •D'slcq? 

fafW^n?[ «iNlcn?i ^psst— g^orsst CWT-^, *1T ^f5f ^C?f ^t, fas «(Nlcw 'ff-slfl, 

^•9^ 0C°1 I ' 3 T?fsfa C'lPl^PflW 7 RC9lt> r i 2f5fl^l c t ,J llp9 9l6r 'STlfao ^ | 9lcet^ *lfe 

~SP5 9ft^9 I ^ *lfe(.9 CTNfaft9 ■“!% <K°1 I ^9®r*i C°llC9?5 lnP<P ’iP^K 2lcfl|er*1 2f«n^S 




TOS i's^fb I b . MllftH* A. ^G^S *(?K 'Q O. ^IGTM Sl>»M I G1GTO 

^f^?T ‘"ll^lEto ^(^It 'Q 'sd^^.l'QTftW ^*1^0 ^jMEi*l blRlI ft'OSI TO3 I 

^ ^uIMbRI 
^T (Joule) 

iooo = b R i c s ii^fi 
booo fac a ll'S2?1 = b CT^tt^r 
b fwil^Jhls = 8 biro ^fT 

= 8.bV f^H^T 

b csf^n^r = .oo8iv 

•bjroo 

^b-oo %9imp# = ^Voo X 8 biro ^j®T 
= X8.btr ftC1l«p1 
= bb.n 1%C®TI^T 

«in4iR)<p w*tht "s^, *i1^^j smrti cw \ facii^jhRs <qmisi w \ 

b 000 fronl^jhls = 8.^ R i c®il*e[fn (sflu) 1 

^M*t% : Sl'sfni ' 5 ffa^t »THt iS’llHH C 5 ^ I '51^0, C*IMS, "STl^T 

^ <k?i <p«n^®i, < 11%i ^'ojlRsi c < plc*ilfb5, ^ *rf i ^>1$. ■‘jpS ^ 9 lt 5 fR*f lt l% ’Iflfcrffl tog's 

^G®1 ^ Sjff^ CSfCH Pw $.G«3 I 

ftjJ ! «(t 1 ij « WS 'flf&t fa faj ^fj, •Ttf ^ 5 faf*J I 

faj ^ftcrr 'srf^s \5*pf!*r Riwh sltw i (?w- fasj, fajfa, cmm 5,'ojlPt i '=) r uftc. < p 

faj 1 ^ *ftWJ «ttw I (7PH- t&fa gtp^Sf I 4tfs‘"fasftW Wfa^^ltW^Tf I 

'Q T $l?r ’ifaffifafa : ^*IMg*TO St^faWt^Tfa $ *NWJ "ft "#t ,y ll*Mt e t ^5ft^ 

^st faffs ^ i ^sre RI«sj , «nrei3 ^|fa> ^ *ifon*MTOT^ij\siPh»i c^re fare ^sri 

< pjht*l fa% : *llcnjs ’jRJ ^IfTfa 's ^ *lfarW wt^nw ^ “l^sil, C3lfl5»i <3 st% <pjhl^ ■roc's I 

i£TW3f wf 'Q ' 5 tl%f <wh!3 *i^sr R.^H < to&'o 1 *rat ^rN 5 , ^o sftsr f^sl?f ^Jl®# 

1^f?T •TOG'S ^ I 'slR^lfj 'Q ^nf ^o Sfffi 1^5l?f- 

b<? .8 Sffsi *t^m (*»*!%) 
b m cgttffcr (^%) 
o.^8 5jm<^(b.^%)^l 
'si^G°i, ^zrt^n^- 





i<?.8 (TiW i<?.8 x 8 = 'bi .'bo S>jhft 

i .VS^ Stfa CSflfN (TiW i .VS* X 8 = (f.^tr "Wl 5 # 
o.*8 stfa <TiW o.*8 X sj = <pjhft 

csrf& s*jhls =^.08 

r. , rs g. , ,_o ^.08 X looo 

4 rsIcs, i c<?l«r T&val'Si <pjMs = 

*o 

= vs8(?*.oo 

= VS8<?* <Pjhft 

iooo ft>c®il<pjhft = 8 .* ft»c®il«i*i 

vs8<?* SMhft = i8.8& fwn^T (2f|?J) I 

(BMR) (BMI) 

CS^fM c»jd lifts* CSi> (BMR) ftjfTW® WflK »jH*q '“‘I files sjs*vs '*1%^ ’lIsftH ftcfftl s*cs I sft 'srPT 
t*TO53T (BMI) "STM^ cic*s 5 ft5*T 'Q Tjfss' ftciH s*cs l ^sssMcs 'sfl'TS *lH css 

>|3^|jv(j ^*s(>|?i cs*lcsl ftftsS ssos ’tftas' lic^us dTss «l8W*M® ^“is* >lH ftofa s*cs I *tfkss 
^oT 'Q ^Folsf ft^fol =st '5fHW *jst I 
^■spsflji '5jt*T ftf*fa 

css <pst i«Br^iwr1*W'8^P!WOT«irt^jTOi 

<^°i sjs^o cscsftsJ jjtijlb sjssJs s*sl <i|ji i 

MCSC1S = >i><?<?+ (Ss.'lj X<3^f CS*f^) + (i.b- X^wr C*lfa) - (8.1XWIW) 

(#,0*101*1 1%iil i i' 0 lls = 'b'b+ (ivs.Sx 'O'SR CS*ft() + (<? X (StD'fil C’lft) - ('b.b-X S?PT S*S) 

*^t ^ wf vsvs W, ^wf i'W C*lft ^ '0SR Ss 8 I 

^53tS,T©1wf^£R5rlW = 'Js<?<?+ (Sj.'b xSj 8) + (i.tr xiM-) - (8.SX vsvs) 

= 'b(t(t+ 5so*.8+ *5*1+ 

= i'bii.vs ^Tt 8 # 


ft a>s #s=fi> smis l^iwisr ^?f 'srt^ «ii»iiois lifts* s*jhfts Diftii cs^ w ^rti i 



^jhft *ih 


fti£T5T5(fa -SfH x i# 

s,h<p| ’ifetft, %T 0*l®It^It <MW 

^■STaftl ■SJH X i.vssc- 

’li^Sffl', ^ICR ^.-vs ftl (TKt^pTi S»SC®1 

1%(£rsr5rt?r '*rt*r x ±.<t<t 

<#2#, Sjftftl S(^?f 0*t®ff^pTt 1*10=1 

^i£)'Sp5Tt?r "SfH X 

'oi^oj's *iMt, a)5?r wt^tt’f o*l®rt^it 

1tii)»i'o||i 'SfH x i.c» 


'Sll*S' , t ftc-SCS *fSt 3J®T 1%iS»('o|ls ^ i'bb&.'S S»)hfs Dlftlls 

■STfa (i^^.vs X i.*) It ^ovs^.i'b I 3ft>ftl ^0V5^ S*jHft , #il Sj^C s t (Tit ^®1W «^T 

’Uses l 






'f^4 5 r 5 n?r 's 

^'sj^ 'srt^r wr, , ^iul'ojt > i 's 'Rksra s lfo i R Rosier i '°iNIci«i EiR<p ^rprr t>lRil*] ^ilCT 
'SfH' Rsiai'f ^ R3T "SJR I R‘*R' s iI*i 'oiMcisi '‘‘ill w?i 'bo CTCT 5 <\(t «M "ifos ^‘V p tT T T*T Riiai'i 
1 «iNi(.isi "“ifR , *rt T TFst^c e tw ' s jt*ttc5t 'srnsr io-Ao i*r?,'*iiI 1R'9 eit*^ "strict Ao ctct 5 ^0 
■“t% c’Ict ^tict 5 1 ><iic<(f5 wi ^sm RtirsRR "sir ^c'o «tiw, rrr «imc^ ■ > 3 p 5i Tf sirr wctt 
*hotr ’iRsrffi <aR«i cto 1 15^0 Ri<mR "sir rRq <fct ^rt?r, to rr rt ctct i j<FtCTT tot ri i rR 
g|R®R-i *i§Rr RiftRR rIrtct rri ar ^stffo "str cros ar ^ ^wfws iSaict Rlkc^ 
rrarniar 1 

1^«ll$ »(h 1 

= W(.H$ 'QW^ ((Rfw) / WCAR '5c&'o| (RSls)* 

^RlAA®! Rctm iA<? <7# (i .A<f ISrtJBj) ^wt tflW. (to <R# 'gwtra ^ «qjl^ f^"SRn$ At^. vsA 1 
ilh'l'CJ 

ARRitfPRf 

ibr \<t *flW fRtfr 'QWR AR, ART SRCT 'Q’SfR Al'&IC'© ACT I 

iW?-A8.b^RlCT?lR'5iR^’5rRl 

A<?-A«S.«ii *tftCTA «(FsR'$ <3"®R, AJRR <KfT «|R)R'® '0®R ARlCTl SjCilleR I 
'ao-« 8 .«s> CTfSt A)QAR 3AA * 3 fl, caca ARJSiA®! 'Q A3RR aaiI 2lciil«r*i I 
^X?-' 2 cii.c£i CTfR AJ9AR R'olil ^»A, 1 lRR'© AlljalA't 'Q <'T 5 TRr 1 ^W <w! zlcill'et'i I 
80 iflR 'SRCfl ' s lf'sR'$ CTll>Nj, ^SJ^JRaT R^A. A'SHlI, \!j|'®lc^ RflhC’lA 2 IcaI®M I 

ARRC 5 ® AjfofbA ^3^35tl?f WJ VSV CT# 'S'5R ARRt S|«lleM I ^si£R Af^A 5 ^ gj^ef ig 

AlRlCTA ARICT 'QWR xjHjji^vo AftA fa?T OTS ACT I 

^pA ©thci* 'srt aR>R»i a^caaa aRR'o AfAjR ART^fF® 1 ^vojiR ■^ 5 i^ e t wr ^TOs c^5t 1 
^'o^lci ^IcefS < Tl?It, FM, C*l®TlW ^5f3 v ^°1 v ol '5f|5raT ^ < IR$ 4,l'Dlt> a ll C'll'bl-C'lll^ 

«il»jlcifi I 'llc^ 1 “ills ' 5 R 5 r ^II < pc 5, Rt <p^R^f Ac^ ’i'aR. I ’iRR's 

Wl^ "STRICT «iNjq| RRtCTW *lftelsT ^lW\st «(^jj c^CT ^IRc.'s «flR | C*KT CTCT 2|F»R^ ^ 

"sTRIR *lllfl&&l TO, v lRR'® RtRT SJA®! AlRiUpt I 

' s rf*(TCT C1CASI ' a lR>R'$ 'Q’SR ^lc*il I '"ifR^IW <PC®1 "^MctRR CSR, 'Q RC?R 2R1^ 

CTCT 5 ’iRiHR ‘RT'QTIT Tll?r I 

RF»S| *lfRs#r RtCT I CTSR, •9 J 1«T V », CTPt <3 «iR 4 A^JlR I r lHI'olW “ll)sii>&l ‘Pfll "SIR I CTttCT 

(fits, ■ J il'o|«T<Plbl, CRRt^fTt Wf, ^llAW &hlc*il A'sjIR 1 tfR5#lsl I 

RlsrtCTW 1 #CT^^^R^ ; 5^oj^^RR^ri « sjhR-9 ’IRjJct^ ^"Rjjr siciiiw 1 ’Jct «IRT, 



pic'll S.'sjlft Rdlcaa ^*d I Rdleaa <pw dtiaa Rl«s) ^d td°*li'$ I erhc 8 ! ' s lh><[ aa ca 

'etH'eHe'oa 2JT?r dfolb 2(t%^ Cda I ^ t^JjT 5 ! f^d 'Q SllRia DCa>a dtid I ' s IC*i < ^ 2(1% ^tt^, dial 

atwi diaia «ici<? 2 ( 1 % dti^ tim ffoa fadia caa f%¥ atw <p^»j ^ca aiidia c%w 
caaaai tsrc^rw ftdi&si aca i 

^IldJiHJ WW dl»1l*lFto 4M^H 

dtar i^raa ^ siHsfH atffs dtiaia dsa caia asai ^a i wi dtidia dffltft, ste e tiatdF®T « dluaH 
'si^p dlea 4 I dRJ asswed smut's ul < Kbl*i*il, ^sl^ a^d <flW, dleus &R | etl'®1il dWla 

wiadcataasaraai 

alesa d^faR^ad, <?tmt ^fad, aaa 5 ' 3 t^t , ^f c t, fi^fisa draw, ati^a %aa ^jiftt Rat ataj asaaaida 
Rfesi 21^1^0 isaia i a*jat aiuijeus aatf^at t^USNvs, c%aia aiaiia caif^d 21^1% 2iHdit ^rpti asawt 
ami* asaf aa 1 dtai R<smd ^awia^s ^iaifaa aiaiafta 5 «rt$ ■qmis asaf aa atw aiugeu 
'q aiaia 5 ' 5= fss y si c r <ww at aica 1 ataiad® caifiBata dtciub, eaifeiiR e^isit^ ai 
diala Rad, <pJlaIa?lR ‘iHlacib, aH<pta T 5 lt-R 3 flt®, ealfosiR dtahe<pi>, 4 tR>-'af^i' 5 R> (?W BHA 'Q 
bht diuddf asaa^d aj<^ia a*at ^a 1 ^©ca ^aiRRtfasa a*iaid ad^asiaa 5 a s aai 1 aa, 

a^caa aaw daKf ’Mr a'smd amia asat aa 1 

css tK « dmta 

4$; ^ ^tfbs C%5 dtasffs ^iR 'RlRliRa 1¥d dlawcia CRdd 2le*ll | er«'l CS5Rfa laaMR dlRT sted 
^d1?fcla 1 alalia aNca 'afrifo^iea dfiaj Rl'sjj aacaa a^a^ « a^awwa ^laiaPto gaj e'seth « 
as?^ ara^la ^ca ^sf RQ» <pai 1 ifla <pc®i ^pawr ' 5 t^%*i i ' 3 awj lad^caa 

^ alat bait's caia wlt^a »uia ^ac'sl awil*! wtf% a^lcna «ila'8w R%i '5ja cat® 
oftisf 1 ifiasyRa caiaai% ca di%a ^taia aia^ta a^ ^r Pi>iia %r 1 ala wi dtaaafl caawi at 
ca j ic*il'»lca Piala laal^la f*T^ta ^.cac?. iflrai laa^iW 2 l«rcma ^a[ Prcac^, l at'valcicd a I cij Ial«s| 2l<p|caa 
C'»«rl®T cadH aa I ^ a^ar ^®i v ® aiftleua* a®, ^RjalcalHja 5 , al^lapia 5 4 aj (caa*i, aacab, <plal^, ^1*5 
\g amitam, arfw, <s)« ca^H) ^aacaw 1 caaa at^, ^dtl^s « tia-aaH t®Jif ^ '5R^aif%» 
gar %a t^sfa ataj aieatM aa ataa df^aa war 'gaf^a^t 1 c®wtaa^ fala^a ataj «iiaieia 
^aia war aa^ a j %a>a 1 ^aWJ^tw a^ca^Ib •*pFs < pia<p'faa s '^w aat'^cat 1 alRfoja 3 a® at f^aaf 
a^jsa aaw aiaaia a^at ^a, ^st daaa atar caaa «nta&a, c«M ^ntal^a , ac^a, cadpf, a®t 
^voj life's amia asat 1 ^ wf«ta ataia fka %ta a^c®a < pi4 < piR'®i *t^ a*ca aRifaa catt^ia aaaa 
aa I a»aalPici ^alwl aK, 'Q «i*ijhj aiuijoaj %a ajl^cblaal Rw atia at ac^i 

<p«j < pfa*i cad 'Gi'G<p| caat ala 1 a^aaaia caai ca^, ^ ■^paaifaa atc^a caaeaa alia c%a frofa asta wc^i 1 
ai^ caiat aids ^ cald^ aii^a cica caw ala 1 at aca alsjl asaf ati^a alia ataa caia dead asta 1 
Raiv® catd aRi a^a ^fi^a catiaa ^aai^fa a^da^. w c^ia "dTRaia «ri'®1a catiaa ^R5 a*ta 1 

a^a atiaj 'q aafe® ^fsaida 5 aiaaia asat aa 1 a^Ridwa Rai'®'»ia aaa r^ aaia ^lia^ igaaf^ 



RtWlRWFa RRW fat® RteR S«te RteHBfRR , 5f1»|^s| 9(1^s| 1*(^|?nt; •^Foajj'v® C#f | \o|cn« 

■“lUcflfl Rlwas GR>te ^ R<)l® -9l'G*il*1 < P R^f 2l«H CWI <PC«1 ^ftcR 5 C<IR*1 RPJR RC*i?l fwffl <)jl$>a ^ 

'oii.if^c'9 ^aRT^Rt «m»w «i'^'fii?i^t«tiwi 

Rtei cw rI’UrRr 5 qrj « c'» | erh «ftw^5i?f vsiPi^i f*ra> (R'grt^it i 


QBtH/RRl^ RN3R4 iRJ RStRT^T 


sll^r 


i. 4R3<tteiT><!> 
(RH CSfSH 


«. RtHHfJR 5 RS8 


8. *MR|Rm 




•to. *hRR<P ’(Rsf 


"SRR 'S RSRklj RjR^kRR <pc®i 

sft% ""tlte 'SfRt rr i 
Wil 'S <T®RteI RR^a «RRJ 
tS’tRR (CR5R "SjhlfiKl rstj) 
2ft%'*tfte ^iT^r i 
rg$r ^Wit ef*tH RR^twtft i 
' 5 tHrHr, c«tKt-^f%faR, 
rrr^®, RfiR <11%, «M r^ 
$'©j|p|(.'a 'oci^.Rlft'a <1J<|^|<1 I 
Rf®R ^R WaCacICRR ^f^'8, «Tt*t 
rsr^'Ir R*f twtH ef*te 
RR^lRRstft i "ste, ^r, 
^oirfw ?KRWt ^5 r^f#Po 
RR3H I 

rM&rWRs 

IrMW <U <15,1^1 <PSl RR I «(,<! 
R*d«'»l «i(.*i^ c^wrgrrTr i 
^Rta lafofiR 'aR^CSflHa 
rjr^Jr i 

rRrrH> 5RR Rfa^ RfflRfRR 5 
*Rt< R*M RR 'S UwoJI *mvs 

w& 's riUrwcr 

«i foRl'S’ >>mw(j5<i 'oci^lR'o 
ateRR^tR i 


'S’JRM ^rrf^a RJRRlR 

^RCa ^C<1 I 

^RRT ^RRtR CRRR whlRra W, 
RSRRt, Rlfi>, SjtltR Hit ^»JtH 
RRRjR ’ifl^lRRRt I 
SRRfa «|^(.»llHa RRtR® RRRlR 
RRt I 


wrtHn rr^ir 

’I^rI' 51 RRt i 

^f^RMCRR HRl^at R$ RRtR RR 
1 *HR S -RR% RtWfRStFo <psl I ’jpfol.a 
tafafiJ RRRtR *TtR 5 Rt I 


<P=U<P , lH 9 R5 '5P5 ?RR CRRt, 
Rtffa Sl^HRaatR RR RlR> I 
RteRl^S" RRRtR Rt RRt I 
RHfsn® risur rrrt* rrrjr 
RR f I 


H. #Rt^ RtRJ ^ttRR HsRt 2tst'a < Pk s 1 RtWtHH^HH RFba^cf | 

RterHpf ci® Rte i 







W1PM ^**5CS ’ifS'S I ^ Wft^WlW ^SrM « 3Ntf5 *C«I »1»HWW1 ^ 

»w«wk 43t*il«w 1 ^ihj ctM 'si^m sw ^at ^?r i pre^r ww^wi ^T »wPifil 

SW <MC.v® *ltBT ^t I C“l1*l 0 lCTl s lj « S^ctI^I wre *c*i «iw oi^t ’RS , ^rpt « \M*1 *6M«H*I 
i 

•ifiMrt'Mi C^llMwai (Digestive System) : ^iiisnj , llsHlc<w <ricwa >ih<iww v lfiHl < Fa# ^t 
<mWK! ’TtW •N'oflj slft^l OT «tam *iklt<u ^Iijosj ffSEWf PTC5£ Sk®f 'SHc-q^l iS'afflBT 
*# f l^ « cilR^ ^r ^stc^ crMWeat ^PTI tfl c-URj^MlPi « <pca<prD sJP*ta W*JBI *1f3tol 
c*H15«hR c*tw ’il^c.'o c*w ^ i 

BTC3 iplts '*tT 5 fT g-IIR® ^ W:- i. <ilfi<p dI3>*il « nhl*iFta zlfotita I 

i. ^llfSf^ sifSssT : ^l*iJij<iJ ^hk<iGS $Ig«s »iklc<ij ImIciI ^ I 2M*T® IS-qlcita WI <SjU C^f5 
t3 ^gsis tjchj <£$ l^ptsil ^kj-q^’jG'il ^ITO ^ I 
shliiR-9 afloat : irniftft •iS’ileva #§te[ <fl*f l *#*11^ Tf&& «sj*i«tl^ DHOTIS nktaPto 
ftsiw <mg« toi ^nc*D3i ^ft>®T ^tw^tiwt csc^ btcs wr 

S'limw *(^5^1 c^^jwl&ill <3t 1 

c^Uft-wai ^f rtlfl&wiPl : ^f*lw ctFf *lfipW ^ Hift*W c^Nte c^Nte sM*5 i 

<33 SttH 'Bltfl^jWl Rjj^l : 

(Mouth) : ^*t G^RJ^lPw ^33 i <3fi> *il*tl<iG i ^isr 1«ra> «d^Nnll^ 

<33*fl> 3® t%fJ3T VIST'S t*ltF cSfU 3l3f GSpt'o 31CV I 

(Buccal cavity) : «i«j«Ga %, 1®t5St « *lHt5jf^ sHW I 

(£|9[jPIt d'ajT « ’Ital^'olcq «tPiT ’ifiHIc^ J i^l*i«l ^BT I ^5 ^I^jg-t fS-qloo 
*ita)qj ^BT W ^lnj^G-9 ^1 ^llJ^^*G<P 

gig^gbgs? fait® W ‘W’flWTIill ^’Mgs «mP4w 

^iTI ^ alPH^Cll -9lG1S 1^5 G&lillG*M ^ITCT « Rf^lS 

| CTtCV ^*^5 "ihlawa RSPii m^jG-v Pl^ ^BT 

«l®WS^SC e f *ikl<u w I •iHtawa bliilPii « wE«f ^i«rk»i '“f^sit 
■’iQ^lG^p OT I 

^1® (Tooth) : hH^g^gr W^BT I sfhs ^5OT 'qpW^qcawj ^iBi « Rg&a g»Io!g«i 

i^^BT c*ri& eci i kW»i<iIs R^Ig*i R'Slti^ta ^*r%5 Mog 

PiGil ibr S^GSS 'src<r' 3 ^tlft ^l« 'ScJf i 
Hl*jG<(fl ^#^¥13 <raCT5T I ^NT- 

*llw (Incissor) : Rga >!fHI?r C^CU ^Tfll <wl ^ I 

«t. (Canine) : faft^l^Br^BiCfisgT^S I 

*t. ^*|CW (Premolar) : <3^ Pgs^, CW^T^T^^I 



: RR>a 




<5hR*h 


(Molar) : <4$ ^ '5^*1 « C'WP't ^1^5 ^ I 'STtf^?I W5W ^t (?T^ ift® 

icklw* «iw^» ^PRT 'ailwn ^"lt ^JT I 2tf^fl» Cb|tllC*W 'SJfaNtPT ^fl> '^T, C5*H, Tjfl> ^S|CW « 

Mw cwifrs <*nwi 

: af%ft> ^ItWl fallt <tiw I ^tt- 
>. "5^ : H ll^a 'HcSfl ^f; 

^ : Hll^S I^'SCOS « 

©. flw : *tk«s 

Slf^fi? ^ PPR W »lf$® ®T ^f*lT- 

T. I'ttRj'l (Dentine) : ^1® ztah>o 
vHItH *lfoo I 

<. «H««l (Enamal) : %fc?f TJ$6 ^Pf t'aRkifl 

fc’iRl'oM «iilwi *Tl 5 R I SHhh «ttE^I 

<*RlPPr « roft 5 ? <PjhPli(H -'Mwt, <whPiiih 
fcoft I 

*t. T*wl (Pulp) : cvsflicis Rj'sma %*tf ^ 
qHw •rowl sw I tflBT R>'ocfl *T*rf^, f^, 

« ' 5 RTC *ttW I W>R>*I ^tPf 

« «(Biceri »is<wk^ I 

Piwt (Cement) : Piwt v H'® e il 'SffaH 
^Ic'os Wf caFtiw* TO31 ?TW I Piwta -nklwj illl&a ’’ItW aH^lMl I 

(Pharynx) : ^«l*towwi *tCRT *t*iR*i I CSlP^ ’toRc^is 'SWT fas '®i:jilftc'® 

C%*l 

’“iqilPi (Oesophagus) : *I 5 I% fftw v ll<HFi *1% R*£'® ilRfiJa «is|*ilPi l ^ 

ftor •il^wlPlw i 

’IftwtPr (Stomach) : « •‘tfllcas '*TC®T ^wf I ^ srtfk ^ « dPM$*l I 

’ii^HPis snfka ’ijiKj-faiPH «nwi v ii < HPw piPt win « EhisiH* ^wjot f 5 ^ 

^GH« ^tsr i *blRh*lP"i c 1 ^ jp\ *tftT ’lIsHlw *t^l*i's| ^tsr i 

^JT (Intestine): *lraw ^ I <arf^ ^Jlt>1cil I ^ 2WH ’SftP't I 

^\:~ 

TjijN (Small Intestine) : fftW ^ai R^« *p^T, •Hjl&lwl -i*irGc<p l 

^p*t i W- ^ecE^N, « ^PltiW i '•yjlcafl ^scEsnw f'ts#* <X& 

^t- bo, ^NRwR— b o^r 



16ar <t.v-. %®s *p*kiw 
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ffi'siiPi ^rifr isct ftfos ^ 1 R'eiiPw "sn*ow <i^>c'*fi Rte?R ^ 

^pm ?r c’fte: i ^ijicaisi wssrtfter ^gt®i?r sic^Pi'® i f©°ii j i 

■^Tl ^Icaisi stlE?F «ilf3i<p stf^e «tt^l l'»®ih < # 9 ll < 9^'s , «tt T iJ% < 1W i T PtW^I 

^tai (Large Intestine) : $R*ilc»ifl ^ GSlt^ 5 9 I1^ v l*fa R-*^'® CTITjI 3,c®il ^iai I 

F»*ifI5 wf R»^ i w- Pi<pn, c^h 'q 'sj®n*i?r i ^ncsf '5iitt 9 RR^ ■ j n^ ^ ^®i?f 

sltW I ^icat '^5 ’ItR <?flfw "JH fr®R ^ « "5|®T 1 SfflT $I1W I 

*ft^[ : <tftf^Tt% 3tE$ vrffcps i£)^ flg' 5 ’^ ^ I 

C^atf^ (Degestive glands) : (TPffi sjf^ ?R , «ttTfj v lR v llc < p Wt C-T5T 'olci^c-9 ’ifiHft 5 ^t 
<ic°1 I ^I'WU*. C 9 ftRR5S|R*t$]iFft ^c®il— 

er ihWf*( (Salivary glands) : 'sd^f^ C®fl^T ®Tt®flSif^; ^ <p|cisi 'J’ltoc'i 'Q Rtfr ^Gerhal 

CFlnft 5 ^ Rtfr ^-^JlIVllR 'Q fb^C^ Rtfr i^cerl^i 
•#i^ 7 rt*rrc 5 T (sRfj ^ i *wRsf ($&? Rs^® ?r, ®M (Saliva) •Ttef v lRf&'® i ^fHt ?rc 7 f 

TSfellPH « 9 HR | 

**t. <i^vs (Liver) : Rcu iS 9 !^ 9 fi<P'HR<i 9 ttG“t <i^\® «i<if^s | i*iR iih^cic^si 

7 IWE?T ^5 5jR*M ^ ^ *TME5 *TC3lRl <1^^ T5H ^ C$U$ ^51 

yfaR '5PP^f ^ Rt?J ■?T^s <€f® I SlRR ^ c°llR5«i fr®R I 3c^J<pfl5 

C^lRSc®! '5R??tT 5ltw I 4 (7FK Rs^R (Bile) fc®R I Rflg<^ 13 FtfR ^t I <1^0® 
RRj?) ^-9^ RR 1 ?)! ^©t^. ifl^'S^nTR 5 1w<l e tf 5 t1w ^®ff ^ I 

<1^^ ^s?t ■f’R?*#) 1 9 i'sM?f i ^ , «nc ; T I’lwr ^it ^ i % "5^ 

><inRPr^ i f 9 !^*# f’RHife >ii^i«j ^pMw ' s n% l^ro ^ i ^ ^®-^pm ' s ri% ■snwr 

I ^le? : c^lR3<^\scafi f&iii <4^. CJfR^® ^ 9 Wf 9 Fr ^ I 


<l^>'® l 9 l'Qfl' J 1 t'sR <PW I R'QSIC^ '5TC*tT ^flR, l 9 l'Q°1 < 1 e t ) C^PlC'IC^ 8 !, R'Qf5 J 1 'Q ^R«T *R c t 2f*lH I ^ 
■R^ifsto® i srt «itw i acfiierw pNPi 9 fMwfw 9 iR 9 tn^s ^r?t <?pi i R'q^c^ (^twf ^t 

C^stPTf lipfWltH «tt^ *TT I ^® HjC^IW 1^(W <W3, Jjl^lcefl ^C 9 ! ^TJ W ?IWM 'f 9 l'S^T '^TIWM 
«ia'»N si 3 #^® ^c?f w ■*pll)«i ,y lRw < f i ^ 9 iRm ^^TPtr 9 lR 9 ft^ «i^i i c^pit 'odla^ 1 

9 ®Wf , *tt T iJ 9 tfw 9 TR5 ^?r ^T I l 9 !^ 7 ! &R«rl'®1ii ^Iijc<p iTH1?f < # e l^® ^Tf >>i^c<j|c 5 t ’iR 9 ^ 
trW ^sr 1 «iR>R'$ '3(ji»ii^c*(l <i^t.v® ^ Rl^ sihkR^ R 5 ?^ "sit*ow ^SRiii, ^SR<p 

'Q 'sgtCSURm^ 9 ! 'il^cSlcw^rb'® 9 fiR ^®R <-W Wt^SR 9 PiR nm ^ST I 

■^TQ flwlcew "SflSlT WI C^tC®! <I^CVSSI ^if^ffl ?II^C<PlcetC155 R 5 ^! '5R?f 9 lR e t^® 'Q W <3^® 

Rpf^rRl ^c<pl(.«r?5 m\ Riifai's RtW I 




(Pancreas) : ^Sj3M?T «ilvahllvs>'»lc<i l^l 5 ^ I ^ 

< # 9 ltG^ ®f?‘|2l^ e Wft ^lerl^ <3 ftWfalft ^SWH f^S^s ^G^ I ®r«j3l*R 

Rfts^T <3 WWl Stf^R ^IffsT ^IW TOST I ^5pt»m ^ ^5f5p|»|^ i#Hr 'SJTWf R^s-^jJPR 'HlPl < gC*t 
^QC'U'llc^ kIg<pI ^G^ I 

^ispm csig^ ?r f^s^s i '5fjjn*t?r ?iw tH*pr, 9 ^ 1 

iflPR (£RW% 1 *twf, <3 C^Wt#5t ! «ltw]?f ’rf^ltG^ W I ^sl^ste »IIW^si, ’ll % 

>ii^Mt, o^sh a«f% ftwt ^or 1 sjf^f ^rspH^ 3 g?hw%i 

1^o'5R e l <PG3, GWT- Itchier ftwt <3 «MJhj < PlC'sr 4 ^siwh 9 N®I ; T 

I 

, blPSj'9alf*V (Gastric glands) : ’IjlPda^FVi *IH w MPw 2f|fte ^TtG^ I 4 alP^f CsfG^ 5 f*f§^s ^ 

Rt v Hb^ 1 R3T »llc»l 9 lfaB'o I 

^tfafasjf 5 ** (Intestine glands) : ’yjlww 31§tG3 'sfllappstf^f ^tTiR 5 1 4 5jf^f t^?^s WG^R 

*IPfJ l^n (Digestion of Food) : Ctf frsR <qhl*iPi<q> StfelR ^l«3G<)Jl c^flRj"? <?»«« ^®T, 

^9%f, ^CIWwWJ *IPtJ ^ < 5,c 3 it> < p Rt iflRl 31®R^ RT ^g^Ig^ 

f%^tfW ^ G“lffi e tG*I1 5 tJ iflRt U^%T ^R®T ’l§ e l^o ^ 'stG^ 5 ’iflKR 5 RG®T I 4 zll3 J *ll*l 2N^s 

' ;y R 5 T JR%[ ^ft^s iSRt, ’IsR'sfcs (R5R «ll<w^)fr £5W PtGfl 'oil's ->1$.cer G^R1'»J'alG<5 3G^*t 

^CST I '5RC*tW W 4 9 lfl 9 fR 5 ^s ^R®T ^ p tnTf-T^lC 0 1 1 C<P (F?G^ RR»^ ^T?G*f I 

^p*i ‘‘ifsHft : '^5 5 1^GS' *IPfJ, %s 'Q f©r^l$ >>ll^lG<IJ 'fNlG 5 TR <PG®1 C^ la^C^TST ^ifsH^s ^ I 

4 ^ifflsifaf <?fG^ *iffl Pis^s «rtG^R ' 5 fW l^t rr i ®im ^trr^g^ ’W^s^G't i 

«TN?r '5l*llPl-i Rt >UWI^l9 '0|Jl^t^G 9 rer *TlW RT ^flG^ 5 1 <*lfi> C’^fRG^ "SRGBlG^ < # s 1^o 

^ S G3' I ^5’k<lGi5 C^ B(|\o|*| ^llGIJfl G5»lGll^r 9 lls < 5 v a*1 ^ *Tt I 

C«tG^ , «IMg^T C’lf^Mft’l (Peristalsis) slt^Hlil ^Tt% %?r gtG^t ^ I 

G’ftf^ ^Ttf^ttGSR C 9 !^ ^G^T <3 JPTRG'R Wf ^fJERJ >IRGH^ 'STSl^ ^ I ^sj*ilPiG^ 

'^tlG'TR G^lG^I < # 9 I1^ UrT RG5 *tT I 

v ll < P'H P ig^ : < n«qwv|PiG's , «fRj '»il>!lsi wsstlflG^ G^fw ’1jli^5 < ? «pt ■ > pR's ^ i ^ 

RG^f 2f*iH <R ^*ll<iH*jC»1l 5HG^ ^st ^rf- 

Rl5,GSalGjPlR<P <ilf^n5" : ^.I^GSalGSPlQ^P tflrf^T5‘ ^|G1J« ' 5 IG i rr G^lGll <|j|<PG'i5is^l s ?fTR 5 G 5 T ^5t CSJGS' G<PG®1 I 

C 9 MPlG*ilG©r r IG < P G 9 t 9 lPlG c i ’till's ^*Bi 9 ll'9'HPlG'o C^MPiGISI < PlG'SfSI ©f*ij «lSl*l 

9 lI^G<5*f ^P5 <PGfJ I 

C*MPh (Pepsin) : ^ i RG i R 4«i©rl^ RT «ilf»)<(G<p C®G®t ^ Rf 'OG'slf^s 'sijI^I^giI i£| 1^ W ^sft (RM 
9 1^*T ^rn RT C'i’i'Gl^'s ^lG5f Hals's | 





<\b 


wlstor ^ ' 5 it*rtsr e t^ v II<hRc'» ^la*t tsrc*rsr v lR v llc-<w »ldP5i<p siw 


V II'9^P|C'S ^lug-qj c^Nwl 'STfiar fc'lsn^ RfS^o ^ I *ll<p»4Pi* will's B SPlW ^ 

l&jisr wf Eft'll ISjjj ^tf^s i <*rc^ ^T ^*r (Chyme) ^t*r i ^ w ^•mi 
^Ptsfire®) <Hllb<p| GBST^BT ’fifjlMt S|C?m«PBM 


5*P *tf%RR 


’fttjlcai HTiHI’S* : HlaHR BtW T§BTO*(tR stW*f ^*BT I 4 ^PRT 'atijjm BtCT ^l^lfl 

*IIi><wm ^boHh I *H5^ **ltij»icea «ia«^ ^*ca | *H6^s m*ierl$»i "i^T B 

'qlRa 'iRHlw^s ^Plet trie's ^llw I 

■piw^i ^ i tf(fl> «Msma 

<tt r roa i w hRHI(.<ps 'SHcat^l w c®ibn 

'RB»i<r , i ^i^wiw *ttft?f *m 

fins® »iw*jj ^cai ■pra*R e r 

$*Tt*fK I *il$c'1cer* »iHt*!Cia 

f^B'i-qcHa ^R-91 ®$^^l 4 Wfa Wld 
•Rtf »iRlc*m wila »ic«l ’•Ejtj ^ TfHUT MR*!® ^ I 
%aaas ^ nhi^OTlca* csc^t TFJtfii 

<£i|3|® b •tfsM® ^scsr i t&ar ff .&: $Prhot gfl^® , *ftTT b *twR ctw 



^)jm «ljt 1 jfc'l«r B ^ntc 9 !^, Qj'lPl'i ^|5W aiwfe I «ilfia* '“llRl* «ul*il$c*ier, 
wE^, nii^cbBt b *j»1«r $®JlR I ^tsPl^ *l1iH<^® ^Ica trlPicia *il^ic«u 

G»e»t bun&mi b w c’NSltc® *lR e l® ^r i 

«lt*fj cW : ^jlcas ^ *wc*w **it*n$ >i»3^f'»iM RPWj ^leri^wa %ai?r ^bt wr, 
ciWcaMt v iRal®'o i ^wssjiSIm ai^® ^ sH B M»i^ i ^r ^rst yt^f^ 

^•fsftc^i srt^ f®»ilwa mWltah ^flsw *iPia»l ^c®?f ^\ flat 

«i!3mI®\ 4 «nwi ^iot ^ tcef ^Piaiws sii^la’iiwia *mr ^ Mf^ti^t^ <om^ 

«lca dc*i i 

«’®»(|p| cvlin>a» ft?f! ^BT I f*l3ff t^BT cHiRw ?J^ ^IPT I 
^t! R»»ilwa «ula»ri)ak*i HlR® swcsf *iPi<p| ^t?lT alR® ^BT a««ilt'o t2rc*T I C^tW ^ zitacHs ^l?f 
^Bia 1 ! I ilPia 'W Rw a« zlaiR® ^eais »nu ilPla 3# Isr 

tpr cas ^ i 'inKw *iPi<pI i ^iPrst »wasi^ ^ wiw c%^ 

*Rt^ a«cgk« kpw «(lw I CIRC 6 ^ *lsr 'll^cwa «iaI 3 I^M whw C^l 

^iui HfiHk t whci Hla»»iwa ahlaPia* RI3>al ^ I **tlBn?f 1S RRI 

■’HW ca hiR^ i ^l®t ^iRa, Wi'®', wr ^ <aRwi^r i 



<1^ PlR 5 ^ 5,1 a RR*t 'Q Nft CNR 4 ! <pw so$ ^Ihl'alS's <ptsi | <pc°i ®f>^<C ^Tt^rr R*^^® ^.cfi npi RtRN® 
RRI i £|$ rr »i®iMR WRT NR* I «wlc<i 3c«iler«i»)C'»l N^jRR I rr <ql rr lR*fc "5R I 

N'IWjN : ptift*® Nu^s cait&tai^csr <#n ® rt ^NsQ'® rrir nr!% ^pit Nfitwt i ^ r^r 
■3JRN $*|f^ SlfcnT I (2llcij|3dl | et»J I^S^s ifllRl^G^ WRlfNslR RRR NRJ ^rfi>R ^NNR N?IN® 
RR I RRR- RjM^Gli UiRlW, NTlfi> iflW, fflRlflR NrIg<IJ PtRR ^jPt ssJ'BGfl 
Rfl5 I 4RR ^NR?[ CaiuJlsHerN tR8^a <*Mer1$G»J$l N®tR NtfRR, <3 RRNT frof* ^ I NPT NfclSlf^R 
C^lwsi R^BN 'Q H^C*1 *Rl*l'©l R*R | <PC®1 CIC^ ^Cb | 

^ilaj^ rrr rnrg rwirr Pi^Pii^s rn NRiftHN rn c*=f?r rrr- 

N#H*»t : ^r* ^rrsrm wi« rpt «nft i rirt rrr wi ^ n wr rjnf® rp> i rrr- n^^iPig^® 
wrr, R^i, njjjirr pin, *n$muEt wnt, ^RwttR^r Rfi>%, tsinr^r i 

Plfl>W ^RRR fRR 5 RJN, Pfi> ^ptN, Pfi> *5?|T RR ^ »fNT R*N, RfR RfR wlR N Nr ^N, ^ RJN, 
lJ<F C6^ $vsjlft N#NoR RRN I N^N^NNC^RhNG*l*l N^Rs ^SrR N?]ftN RN fes NR I 

ftwt <Rl?t WRT N <^G® ^R ^®t ^PTT— #5 G^t^R Rf NN, RtR® RlP® tg’^R^Pf NN3 BRcil 
NQN, ^TSr‘ s tt s T Nikis Wt I zlGill'erGI R#%fa Nl?N NR ® telGSfl ’INR*! RlNill CW NN | 

RWlR (Dysentery) : Entamoeba histolytica *TtRN 4N NRN 3d?ic®rNI N*?Nt 1%N®lt *TN^ ^ 2H%I 
*qj|'9C < CQ?iN ' 3 T?3NPt NNt*f?f ^ I 

"spr wN, ' s iPi?f ^iPf (^Nf ^s?rf, pic? '5[pr s ^sr?i ■sfpi?f ^npi ^ '^rt'GTit « 
■^Wl^o w N ^ll NNMn CNC’N "psH I 

4 PIN aRxplw ^ ^MC'O ^ ^ot ^PTf- Nf% ’IR Wt, '“IN 55 Rlw « ^SWC 9 ! Nf% %?f c*fh© 
‘Wl, "SR 'sjIc’N ’N >|MH N t^PT S'Q*j*jpf C^» Wt, ^Wj^i N?NR t ’^It'QTTN 

^TtPt ^ 'S 5INRPR PTGTfT I SfPTtWPT vul^lcsisi N^Tlft '^ 5< PIN RRNt ^t I 

J’WfHC'ol f&R 5 ^! ^"Wt^PT »<l?lN<P'f^R5ps NPf I 

c^l^lfSu (Constipation) : iflf& PNPff %?*R *RPR (RN R?f I ^R ^ N^NRt ^ N*Rt NR \ 
"N ^ol^G Rpf N^NRt ^5?Rt 4 '»I < HIg < P ^?T C^t^tf^RT I RI«S| < l i lflG e t C^l^lf^RT NR, RN- 
N?NRN (N’t C^Pf ?INPT, RNR NNR NRIW PlR 5 ^Rl3iN Nf^ PIN 6 ! <MC°l, C’ftf^ Rlj^r W t^R 
NPfM NN5T NPf ^R ^R NIPT W\ PfR c^f NfR Pflfw ^PT, ’ififcN Rt RRPT, NlflN PtNRlPt, 
RNPR RtRPlH NtP® NtP® R?^© ^PT, ?TtPFW RT «iH<|v® NRN Rt PfPT Rt^Rl^RT ^QRN R^lRRt 
«IR^KC‘*t RP&RN I 

Rl^rf^RR RR^R RR WN R^RlRR 5 '5R I tPPT CNT^ Pf& RPlt 'Q RlRt RRN Nl^RlI^lR 5 

r^Rrr ^R5 ^T I 

ifl RN NwR Rt < PRG'® RR ^®T ^Plt- '®il*l%'® RtRlR RI'QRt, NjR RlfR NR NRt, R«lf»l'® NlRRRfW, NtPN, 



<§NRe*H 


atr 


C^, C^tia, ^H1?R, at, a*at atsat I RsiRvo "SR ®Ttiaa «pejla asat, $fBt 

l>a1a 'apojR ai® C®1at I 

’IjIPS- 9 «(h^ta (Gastric ulcer) : «il«ia1a ^iat aia»aPia at ^ai^a gala; at W I aia atataaca 
'SlftiW ^5f ai-9'HRlC'O ^sj I «|CH» 4 ^W(T aai® a^53Rtf% at •^C'Ofl 

aa, ®a*t 4ia* 'oihala aia I 

4 catia caiSa lla* -snaiatia ^a^iaia ajar ^oa aa i atfa caii> at ^t%fa^ csa^tfta atar caia arat 
ate® i 'alaala aiaNa> aia afa ai® atea i asaa's asaa's afa « aeaa atia w fM® aa i 
(Endoscopy) at cafaata <*w-ca ^a ataiea 4 cata a*at ala i 

<*i cata abasia asai® aia at "mm aia ®t aiat- Haf*t® aa^atsT ataj gag <wi, ^aHa* c®a 's a*Na^ 
a^ata* atar aHata asat i a$iwi ^a, aHa ga^asat caia ®tiat ^aa*ia at'oat aia i HaH® atat gag a*ia, 
asfa 5 , 'Pi’ll cab isc'seta 3 aatf gag caiasfaa® caia*, giatwia ®i^iiaa aaia^flaia, ®®iaa aata*f 
'SRalft Hfwtt taia 4 cata at®iata a>at a^a i 

«ult v hl's>alafi>a (Appendicitis) : caeSa ®ta ftc<w faifr ^aacaia Pia^ltaa Rtca ^uteaal®^ alia 5 I 

<*rf& ^tt^caa «iia>icaa ^asf& aia i 'auiiaatewia waiaa agaia ^rncaaf^aitHa aa i 4 caiea a#a 
biaftca 1 atat 'SRjoa aa <^iaa. arat ^ a®ata f^g^iga aiai^ ®t Hia* aca aia i ajai^mi, aft, 
cast^aaHar ^®itfa ^aa^f caat caa i 

4 catcaa af®agia cat^ka 5 a® ®i®i®tf® a^a ®wta caati® aia i ®t$tiaa aaia^t ^Ratft cat%a* 
ataai®tia «f® « aeat^ca aatHf^aata atatca ^itcaaf^eaRj ^siaatacaa aja^at <mw ^ca i '6ij!caaf®c«ia 
a^aa alaw aia ^ <? k 5 cai® atca ^ai ca#a waj aiaN<? ^ta^at atca, laaafa 5 ^gr aw 

ai® atia i 

^faerft'o GtH 

■^fa aa^tft Hiaia cataas caia ala asia i ataaiaa 'stiaa 5 awtt®a ^laa cataa 5 1 laiaa aia aRiaa 
cata^H, ^ot^r 'Q Iwt^ aa#t Hiaia ata asia i ^Ha astaia cai? aiat, ^aacaia wt, aa^a, 
cai5 ^pafwiata, at^r af^t «ta, ^aRgt, atsaia catfta c^tat tRiaaia a^at, a^ta®t caat ewat, 
■^1® at "^giPT ataat, cai> a® ^ia "^gia ^t t^rffa ^aa^f caat caa i f*kia ^a "^la ^tiaa 5 aaa aiaa 
atiaatatas-aafaia cafaia^atiai 

cal%aa afMasiai^^^ati^laRt^^aia i aa af!^ia ^faa 1®a ataat caca®l^teaa aaM 
*Raif ^Ktaas ^aa caaa wi® ^a i 

^fa 'aiaw at% aiat ^aaatatH aiat atata 7 ^ sjfa® aa i sjfw atar ^fa ■fa 3 ®tia'aaja®Ta s ia i a^tat wi^a 
aia ai^ata ^jia ai® c®iat, ataia ^tia at® ^saaia cal® wt, ^wpri® aiaatat ataaia wt, atla 
alia at ^.i'gi <aa?- ^la cwt aT^aafw at ataa at at'sat 't®nfa ataaiwt ^aaa'aa asia ^ cata ai®iata <mI 


a^a i 



v»|«lt3i|| (Diarrhoea) : RfR fROT f'S'iRl* ‘ s Tt^ 3 TT ‘ s tl?P?rHT RR ^»1R v&lfiPiiil Rosier ROT ROT 
rot i RtRtRR® t*P3Rt ^stRfRRtR OTf*t c»tOT i rot <3t% otr cRot 5 RtfR ® rrr (.<iPt.ii ^n?r, cits? r 
RtfR W ^rtw, <3# iJRR ROT R05 I WI OTOT RtPt <3 RROTR *qsqvs| OTRt CR^r I (OTRR RRlRR fbfwit R*Rt 
Rt ROT CRlftRlRl® We'D 'll® i 

RR RR R1®Rt RtRRlRt RQRt, *ql^lsi Rft ^>QTIT, RR f’tRtRt RtRt, ^ ® PfR<il ’jf^R Rt®Rt, OTOTR RlR®t 
<£t>C<P Rt®Rt, CfrW ROT Rt®Rt R'ojlPt \&lilPsilil I iOTRR (3# RtRtR Rf Rt%t 1$R5ROTt CROT RtR Rt, 
4llOT 'Pf^R RtRtR ^ifR RT ®1®j[ROT RtR | ®ftOTo ^RtOTo CR# 1ROT5W ROT RC® I 

ijf^o Rift RtR RROT, Rtft-RlR, OTtSRt RtRtR CROT, ^Rp^ RtRt-RtRR RIRRIR R5ROT, ^fRft^lR Rios 
RtRlR CROT 4 CRtRftKslRRte'oRR^tRRt OTf*t RtOT 5 1 

®1*lP*lt CRIOTR Wt OTRt ftOT R® RRR <31 %3* RtRtR RJlRl^R R1®RtOTt ^ R*ROT ROT I *H®tR>M 

RlWtOT «(1®WtftR> i5n<5|sjR ReRRRT OT 5 ^ R^ froft RtRlR RJffl$OTR RJlOTMt RtWttR R1®Rt RlR I RjtOTCGR 
RtOT RtlRt^R RtRtOTlR ftRR OTRt RtOT 5 1 $ ftRR ^Rtft RJlRl^R RlRtC® ROT I ®tRt®t Rilke's® RJlRl^R 
RtRtOTt RtR I C®lRRt ^OTt^e^ Rtf^OT ^Mot RtRtR RTtRl^R foP R>Rt RlR ^ C®rC«i5. 1 R^Rp) ‘t^j •>ijMr*i 
RIOT 'SIlR ^Ib RTlRttR S'ttlPl's ROTOT I 'RR 5 ftt>tR Rift, (to RtR TTfOTR ^®t, '•SR 5 P»lfb RRR ftf*tOT Rlf®tfs 
4 RJlRt^R foP R^Rt RtR I RjNRI RIRRtOTR RRR OT fRRR^OTt ROT RlRt RRRSjR ®t ROTt- R1®Rt RlRRtRt 
R*R Rt R®Rt RW OTt^R 5 RJlRt^R RtSRtOT ROT, <3t%t Rft ROT® RJlRt^R Rt®Rt ROT RRt RtOT Rt, ftlR; 
CRl^lc-9 ROTR TjR Rt'SRlOTt, CRt^OT 5 Pi ilia's «MJhJ RtRtR® Rt®RtOT ROT I ®tR%It OTOT RtQRtR RR® 
iSRS R^lR CRt^kR 5 Rl®f^ RtRtR ROT I 

OTl’Gl ®t^RtOTR 'stlRJROT ®tRlRRt RR I 'fR^RTt^t OTllJl '»l^sil J ierPl'o OTlP "^StR b-R 'R^sRR RR R®-RlR5 
OTR^OTtOT^ I 'SIOTR 5 <PtReR ^ CRtOTRfRg OT*t*jOTfOT ^IR RtR OTf*t I ^5 OTR^OTtOT® ^ CRtOTR 1 rs® 1R 
®ItOTI ^oOT RlR '§flll^ s T9'»lOT 'SIOTR 5 RR I 

RSJW : ColRRtRRROTROTOTPtRWRtRlRRTNtR^tRR^I RtRlR J 1JhlR^ Rt®RtR ztcfll^fl'ol IrOT 
CRI^M fcofRRSR I 




*rNRe*H 


\ro 


«r*t 

$,. \5f«c^ 's)'®jl<HT#fa *(Pw ^s?lf& ? 


<?. sl'O^hl 


SDll^S* S|?f 

i. ftifm I 

«t?f 


li^ot *f. 

’t. *flJPwisr 


csprfR ^r- 

i. ^rfcJiOTpra «i'o 1 m 

ii. >ih<plcsra xil^Fscvs 

iii. wIms ' 5 q 9 ft^f%^s 
Pi CDS C^llfb 


i 'Q ii 


<. i « ii 


*t. ii « iii 


i, ii « iii 


Pcosi SPH^fiJ 9 fro «« 8 *T*^ S'qsi iti'e 

^^Vki s$i*i) '^iHerhl PPlt side's v ||«i l 'sw flic's*! cfl®il v l'!?G's <i j ic. c i PT a^caa 

isle's! cr^us *ti?f *rri 

«. ^herMI* (MS. C^H f»S|ftci«l flCflC^? 

fl>. |«T3|ftH *«q’ <. fefclflH ‘1%’ 

«r. i Wft *Pr 1 «^r ife’ 


8 . ^TMert*Tl?[ K|p>wlc<r 'srfq^s ’rf^TfP't Cliffs 


ii. 

iii. ?mt ^ 

Pcbfl WHfC 

i « ii *f. i 'Q iii 

*t. ii « iii i, ii 'Q iii 


i . W: *fcWTffl1t*[ ^W?f I ifl^o 'Q^rf C^5 ^rtc^ I 

^ «jfto|$ CiC^ Wffk W 4 W RilR's C*IC«1l$IIVb I CWIT 

«IG*'I'9 *1*1*1 Tim* ^S's ’Q C^Kt^frr ^CVD ^ I 

c^H «rl v ®]*i *n*fJ cim. *il^cj5lc«f , i <pw? 

'5to>j|c*isi «ilf»j<i ^ ^IT?f ^TMTf ^ I 
*t. 'etfottW ^ VollSi^fel Sj|<p| ^<p|<5 ? ^ef ^IJI ^ I 

^T. etfottW ^NJ ^ 5 : ^1?RjCf^ 3c<ll«rj *1*1 ? 'feW*^ 5 »|vo|»jvs ffl'S | 

$s<ph 'SI# ®IT xMCT'i ^ ^S*fT <ll*l'erl'fflk *tfc^ *IFoT <4^^ 9 tl^ 

*m, ^ 'Q ^ ^=5 1 4 *w»ul ^PJWfcsf lil'Wi SljMvs'qRci* ^WMsJ ^£®F 1 1%f*T 
^ <Tffltw Stew* 2tw%i ^iwi3%ri^^imH < i^tsr*f Iwr i 

*f. Stew* BtlJ '0|'OJh < (]%f "ft ? ^JftJt ^Sf I 

*t. ^si<p|»T V3 il^lsi Slices ^t^JWlt^ri 


Wf- i i , #^SaH-«sST- i o-sj 





v I 13<R'| ^ <iw<ll 0t -»il^Pl^»l w ncD I Sficn *llft « 0ftBr 

C000 0t0T 0 «i|[>«T 3 C®0l% I 0lfi> CSfW *ltft « ^Rbpi^I V C0C^ *lt'®t0 tfll^Jwl 

^Jt*U Sficns 1^ v I9<ris C® 0 ft stcalBr%l *iMtiM. 

•llslw rfftst Sfotis "0751 TO I §%! « Hhwtws v ||sI<r 1 i * 1*0^ <0 TOflCTO ®f lOTt&J ftTO I 

<U. § 

dp"" |W 

_-f5J Ct#S ■a Jr *Jfr : 

j$ !. , j 00*1 ’I ho Is ^<r*i /Jt\ 


9k 


»ik)c»u mfS 


*0 tojI* Hw ,9 il»ifll- 

• 514ti *lft00CTO 010*11 « dwikljlii'ol <pscvs 
Wl 

• $f%0 « *11% ■'H^0JWJt N'st'o 0100 | 

• §f%w *nft * 0 % *i 0 Kf eim flftst « 00 

alcsil^il'al 0Jl0Jt 0*0^ *1100 1 

• ?itwtt5rcEt0E e i0 wi ftvnftw *wp $0 *miw 
0fal0'0C®*ll00l 

• §fow *Hft « 0%f *10$ Hlf|*R1 « 100 Sltt||«l%®t 
0J10JT 0*0^ *H00 1 

■ zifsicia 0l0*lt « 0000 -vat® *1100 1 

• sit^iwn ^ls fisaicH sJaMcpa ^ptol Rd<H W *1100 1 

• dWW 00fl> 0f% aC5l0%1 0i|w|0 ^1 ^*uh*i < M(.'« 
*11001 

• ®lwi sic^ci* v l*SWl 00c« *1100 1 

• 0100WC^0^0P10 010*0 0JWTt •vac* *1150 1 

■ 0® iHilws 0Jl0Jt TOC'S 0100 1 

• Rif&fl ^C*Bl sc®s Z<iPl<5j 0H0J1 W *1100 1 

• 05 Wwa §00 i§% ^10 0® Rsio-i 0*0?® 
*11001 

• *#H1W0 %0l0ft < 00 *. <00 010116 m 1 1lJI0"0®1 0^0t 


• 0H0MW 0® 0*0100 <rtfo*0 0faT 0 S 07® *1100 1 

• ^0f*toS0*l&0’S^I®F0faTTOW*tl00l 

• *0pt*s Mi*1’1'O'o|c0 C0 <00 ^ifociM TO0 «ll&C0lf£r® 
®t Rcdo‘1 tops 0100 1 

• 05 -tM'ici swsIHs 0jR-s*i Rcd<H 0*0TO *1100 1 

• 0®bM0JT«tJt^0C® *11001 

• CTlfl'P§0W0 Mswi, %T t §*I0#®T « ^0130^ 

0^0t TOC'S *H00 1 

• 05TOJ10C0 wlmt^ewi ^Ri<i»I Picd^'1 050^® *1100 1 

• 0C5 ^Ml^f'sls ^t0*t « «H«p*i 0H00 0*0OT *1100 1 

• 0'*lP^'o C0tt*t0 *w0, '^10*1, slficaK e 
af^0si0%a0*i0S0t®*D00i 

• W ^ 01010 §*110 Rcfl0*l ^05® *1100 1 

• 1^3100® ^05010 <00^ 1 #0&£l0 *10 *woM ’Q *H 5 PR0& 
*|R|1|M <M(.® <00^. ^ «M 3 M1CH *IQv1*I^9 0551*1 « 
*n»pira§ J Rcfl0«r0S0?®*ii00 1 

• 0fS^5|C0 0551*1 « *H*TOTl» ■00P5 *1100 1 

• ^JtPfb W 01010 W0J 0tt'S*1 00 <00^, «HJ W 

0Cb<a*1 •9flC'a *100 1 



3tftl3 ^33 ' = Tf5T #33 I 3tft #3 site's 3t£3 31 I «ll»jsl ^tft CStt^tsrtWST #3t3t53 C#s 1%j% | 
(2ftC5iai | erc»j«l 3^53531 bo 3lft I 4 3 5 l3S e tt; 3lftt^ Ig^5 3lt*F 3C3 I 3lft3 3f?l3l3 3^ C3t3 ^slt 
(2llC'El2ll | et»l 3C3 "5TC3 C3tfs 3tC3 I 4^51 vSfeciS CMS W Raises ftfosl 5£«T 3lf33 v =H'olc < q 3**f 

^C33tE3l vSfwu'U^ 3tt33 Stc«l|er^)*l ftswjwls 3E3T^3E3l3l^P1t- 

i I Cdlcbtell«r»i 3#s 313E® ’lifts Rs>3 C3^ I v^fiJ ^R^ft'o ffHcblsl|ef>j^® crises 5 ^Iblc^ &l5,C®1 Clft 
313*^3 ’lift 3SSSlMS SJS’MI <PS(.vs 3J3 I 

^ I 3c j s>i , i 'Q j ilc e ils 5s i?iC?l^ e t aftHil 5l3,3l3tfs 3Rtol e ftc's| ’lift 3sssl3, ftft>va s>sl gSS^S I 
3^* cijl^ 3*5 35 5 foci's 3lft C35f3ffo33l 
vs l ’lift ijH4 1 R3t%1 vs ic*s- < p RQhiIs 3lfts 3j^$i ’®f 9 lft^l i l I 

81 iSlfcOlS <3*3 ^P3 'Q ’lifts 'Jgfts*! SGSC^ I 

433 SUJ #%3 er)sc*1S ^3T 3cs1«t^ls 3tft C^nw 'Q ^I'olcs 313? ^f%3 3313^5 31 W1 3lffr 

(313 s 311% C3133 3*C3 I vsft 3^t Jiftqftvovolcs C3133 ^Sf »i«1ll1 3*13 I Slf^Jt ft>»lf& ^SC3f $V|<l$.ft33, 
31133, ^Rgsa i 

i I $»)Sl$R33 (Imbibition) : 43 s 3® ^^^Hl 435 gflv® 3|ftffo Tg^tPT £ 3 5 'R&3 3$f& ’lift 

C5t3 C3S3 I «iftsl Wtft s^icsva erl'ols 1 3p ss lT 31 '3131 1 3^ ss fT 33$ ^533 33$ ^3[C3 C33 I 4 eriR 3>ft&3 
3®fi> 3lft <fc3 ftcsc^l 4 3ft>SlC<P $^<ll$R33 MR I C^CTfSr, 3&1I>, ftMlftl $v»Jlft ^l^cssjlftpfts 4 
3lftPl3 ■ p n ? fK? I 431 WT 33l$3 Wft*f 4E3 1 3W C33 V5rt^ WT 33l$3 ^slw 7R3->f^5 ^C3 

3t3 i c^aiik « caicbyier^i s^icsvb*# 3^313 ^si^ft*R a&sis aifft && i 

aift emt*® ^ t£)<pfD 'oi'ijvo^ stf^rr i 

^tW : ^Jfl^ 9 lfN iC t I 

Sa<ps e f : v*r^fi> c^icti ^fi*^t i 

■^jf’i'T aft^sifb c^ct ’i^ft^r^tr^ftr w i 

^ I ^JM*I (Diffusion) : *icss C^lt*! Cbc«i ftc«i ^slw ^IlSl ^>cs ^rlrr I 4l«l 4 t 

■^5 ^tt ^cs acvB i ^ gjpf 3iftcv» ft»^ Bft cms ftw ' s re*ri^ aiPRi aift ftft> 

■^c?i ■?n?r i <5'TO52[ V5f<^ ofift^o ^.Ivacs aifto<p j sh%'® c^»r i ^ aQ»sic<p ^jfi^ i 

vflrf^ vS^ C#s atwf (Physical process) I afosls ' 5 n*OW C^tWt ^ C#f ^«iC^s vipfW 

(Piw ^ xiic^s Ms wi^s ^pft 3Hs?n -^\ | ^ 5 ^ ^hnizrf « si^^s ^3 c^im 

3 t Tl$fo c^pf s^^ftRs? g^t Sjcs ^55j s*ic^s gsc 5 !^ glscs^s S.llR'® ^TTl^ 3^ ■q»»j's|c<p 
<bM*i 513 SC® 1 1 vS3^ 3t^[5t^3 cs’lc'il vS^fb g^3 'Q glscs 5 s 31133 5tE 9 l3 C3 3T^N 5 T vs|c<p 31133 513 
3f5f% (Diffusion pressure deficit) 3E3 1 3N3 wwlftp 0 ! file's ^ 31133 513 slbft>s WT 3lf33 
3f5% ^5(1^ vS33 (3513 3H?13 <3*13 (3^ 3tft C33 I v5fociS 3tft C3t3^3 3J13C33 ^#^3 I 






b-8 


© I (Osmosis) : ^1 ^>T fa co|*js 1 ^?R? t©l*isl fa C^T <ks^. ct RT 

faiRi l©Rks ?HRR ^ faijRH H?T lJ^tCR HRFt IVif»M’jtil ^Ej?f Sioti ^RT 'Stk I i*PR 

C®W^^Rs? £ HiGt*! faRfar ^ -^uilii 1&f^?r Hs«qc® 1©Rr«i TN ©teti RtHW 
RRIir '0^ 1 T' C5T C*l^l CTR 4RR ‘SPIT ^5T fa PSffiilT <n?HT^?I^ Ht?T? 4ft 4TC*ft ^ 3SRfl^% 
slfaflTl 4 slfaum Rift Hlft ste*t Wl 4 k|13»*i|[D Rj^l© ^Qi^©lw 

uhuftftt©© RtllWl ttRT I Rft ijftfail sioq* g^*f R1PRT ZjR © ITtW4^ ( ^Rsftt^RTPSHT ^ 
(Selectively permeable membrane) ftRT Rl*lM ^3! R$T «l^w fa^tliT RP0$ T^ft ijscHs 
rrr ^rt ricr i 4H*t « iilss^® ^ 1©^ Nit.'qo g^t 4p*ft ^cstrri^^it'Wft 
w ^c®t, giw ^fer rhpp flfa ric^ w^<r ftRP dsift© ^r i ijisc<M c®rj *i*ff 
03H <$M ©bl w *MC^<I fifa iS<|R© ^©RtRP 'S|f&Sj« c 1 ijfajll ^»l1 R$T I 

SHtoH : 4 5 H'®R1^, <3®, tHGiRi.Hift.ftfti 

S^et : t<pls RlW t<pltS 'oifogst'ls Hsfl’ 1 H I 

'Oltyfltil ^(.ailC^MRHtS | ftftSP'faR'UuCI ^Rs^ISCH^ StRt'lHt© I 


Hlft © Hftw wt cifat : isfaw Htft c*tM © Hftw wt c-tw faj[ fajj sifrnftr^n wiitibils -al^lt^ 
'5H*rat Hift cini R^tifG »i»mc4 ^ic*i «ri*n i 

fa) «(1fa CfW : §%T Rlft?l c<pR<p Hlft (Capillary water) ^1?T ^iwlws Rt<TJRT C“IM 

^rti Ht^itui tppr HW?r RFtw RjtHH* yR slSR>s ^fa i 4?i wi HltHs Rtw Hlft 4$ 
ts*1css fits* <iifa® l 4 "proles ^ faitu c^lsftc© 4 Ms tt’t ^Ibl© ^R> ^?r ©Is HltHs 

(ia>s CR?j i '5t B t ^lbR> ^itsl»< ^?r 

tolsi 5 Hl^s ^R> ^jr i ^ tolss 5 H%s olti filter t^Pls 5 Hlli ^itslts ats 5 Ht© i ^lH5 
\itsiw «il«g|sH « rjhh sfom ^ Htft ac^*t wi i^rstw ^itsR hiR ^prt ^tlJt^ 
(Cortex) SlWt ^BT I <£\ ^l^fots 5 O^ 5 C^Rta? «il«as‘l (Cell to cell osmosis) < t* i ^ 
^9f | 4<p^o|t<q HlR « H^os 5 ^RT HOs ^.1 i|Pis>I (Vascular bundles) C%5: ^TRT I 

Htft ^^Ri?r hI5ss.i ^»il?r c*Ht5; cHri ^t «fRtn Rl*ow SHtss © HltHs HsiR© 
^po stic^i <n«tCH HtR '“tNt sfTNt ^oj Sfttis HFoUr c%^ ^ i ^ ct 

Hl3»sl s>N s»ts ci»Jt«il vil, ^BetsH « Ht^sii I 






ef|^R«8h w? 

R) RR*t CRlRR : RlfRR RtER 1%^ RtolR Rfto RRR CRlRR ^CSl , 1%^ RRR ^RCSIr 

ttor CRlto ^CRG "^TCRR ^otesR (R5R foolepi CRlRR WR I^C»1W RRSf R5CR I Rfto 
RRR CRlto RR ^IRR fecRM I CRlRR 2f«TRT® ^RtER ^CR RtCR 5 1 RRf- i I RRspfl CRlRR 'Q R, I 
RUR CRlRR I 

i I I^R CRlRR (Passive absorption) : Sfacis 4 SlfelR fl® $RRltftRR 'Q Rt%gR®f SltoltR 
“Rit^ CRtRR RSCR, CR>lc*il tot^tR R%R 3ciil | er*i RR *Tf I 

R. I R&R CRlRR (Active absorption) : RflR CRtRCR Rfto RRR RtlR^CRR WRI CRRCR tgRRjj R v ll^l*i 
Rl%R RCRlWR RR I 

Sfoci Rf^RRR : ^SflCR RlimR ?P Rlfi> l?lR (.Rift's R|fR 'Q Rfto RRR 4RS, RFsjR 2p^o RtCRIR 
orIorc^ RRTtR I 

RRRt C«CRCRR RtRJCR Rift \q Rftgf RRR iSftsCR %RtRR fttR 5 ^ I RC 3 RRR to, faftR 1 R% 

« "^RSf FlCRR R®CR CR5RRR ^flWR RI'slR C%^ RR RCR ftN^ftl RlRRt RSCRR I ^'otCR RIRR RlfR C^ft^tCR 
CRRItR RRjSl^o RR | 2R^c RRj SfeciR ftf%s[ (^RtRlR RfRRRCRR RtfRR) RRR RSCR CJFlCRR ffcjT I 4 RRJ 
CSPlCilCRSl Ir' 0*1C®1J1 RlRTCR 2Rlf^» RR I SftsCRil Rfas) t®fR CRM CSPlC*H f&giR RTRJCR ftRfll'S ftc*? 
^R^RtCR t>°lll>oi R*CR I SftlCR* PlCbSI ftc<M CRlR^CRf RcbS to, iisRCR RSCRto CRM*)CRT ^RCRR ftCR 5 
4R^ Sfe«?l RlRtRlR i^IRtRlR R?C5tto RR$RM^RCRRllto (R CRlCRT to RRfto ^R | 

'Sfaci RftRRCRR kIcrIbt^rvsI : RfRRRR'stf lilRsRR CRW 'RRJ ?RICR CRRCRt RRtC<lR ?RM1^R I Rift « Rftw 
RRCRR &r|urc<P ^1%CR RfRRRR RRt ^R I Sfeci Rift « Rftw 07RJR 2lCRt®?%F®lR RRt RR Reel^ ' 3 tlR y tR 
<PWC^ I ^Rt, ^ RR 'G :? fto RRt^ SRscisi R 5 ^ RR^o RJR (RRRtR 5 ^r»B^ RIIrR^ 

Itor cw rr i rR « rRwr rUrrr I fto RtR « Rto RR*f CRlto RJR 

«iR><a<rf sttoriR rjc^r w ftof wi^RR wcrcr c^fRtR ^ 3 c*w cgt^sR Jiw fkR fkR rfsir Rcr 
C%^ l CTtor RRJ frofR ^R | Rl^st (RW^ofR RRJ GSPlCRC 4 ^ Pl'»«H®l %R RI«Sj C%^R|R I 

RRR^ ^itRR C'SCRR Rt CSPlCRC»J5l ItoRR (Rtoft "RlR^R R*R RCR CtoT ^%RR 'StRRtto I ^"©fRT RRt 
RlR ^%RR RfRR^R ^f%R #RW 4R5f& I 

RlR « Rfto RRtC% RtRRRR (Translocation of water and minarals) 

'SfjRRl ^®t^R ' 5 rf%gR c f « StCSRRR R"i (.4 to^T RlR*tT (R^Rfll 'srf^gRCRR gltonj -sj^ RR 5 

%R RlfR CRlRR R5CR I ^RSRfcRR RklCRJ RRlR^o 4 -9l«ffD RR I RIRtRlPt ^f%R R# CR^R aCRl«r^R Rfto 
’jPS'Q CtlRR R5CR I Rfto ’jRS CRlR^RR R’RI^ Rlf^ CRlRR R 18 *^ CRW 'RlRiRl' I 4 R<I&R 5ct>vo<q 
CEtf^s (?»1RRT R>'s|1r's erne's RtR^R I C^lR^R Rlf^ 'Q RISC's Rfto RR'RR 5 ^RSftR C^lRRR (Cell 
sap) RCR I 4R1R ' 5 TtRRt l^tRRR ^R CRtR SRsci^ RMlc& R1R1R 'Q Rl^siR ^l'»|c<l C^lR ^sf WlRR I 

CRtRRWR RlwI^R (Ascent of sap) : "^R RlfR 'S Rfto RRR CRlRR R5^R I <4 C^tRRR Rfosj RfellR R'siCR 
fttR vSRcrr fto 5 'tone's RIW | CRlRR^RR Rl^ RiRRRR'G C’RC's Rf^s | CRlRRR RiRRRRtR 5 





gjslca^iaasatalaiaai— i) atfaa atR « aRsfaTto^caa ^iwiia caw gcaa als*q^i aala c^lkltil « 
0 ^zaa aRaaa ^it caw ‘®tt'®tn aRh^i ^at i aa*r aw 'aRgaa, aJWa « aw t>la $«j|R aiRe 
aRwaaa cnaa^ aR wi atca i ^«iwi»i alar e-HR's aiR « aR*r aatf 'afega-t strata 

^atam caw ama wiw awawi ^ wta caw^si gaata atcaa wtwaiai tsrew wta caw ww 
aiR 'Q aRw aa$ &°k.« to wi ^caa afaa^H aca ^ <pic®s aRavi a*aT caca apsta 
caPiiRa a»na c*lla)a i 


TOtwf : ®I^ta aa ®t'siaa a^1a"-i i i 

as 

5a^fl*l : Peparomia ^fia W^a, atR « ailSFtRa 1 | 

w^^»n®r « ^>ir6 

a*aR i cal«ca aiR Rea ^ <pmi<p c^f&t •'ulffiRi al« i 

iwf& 'ot*erl Peperonia ^f%a •flaa^lca ^ataa ^a caa ^vjCTl 


aiRw igca awi <a 'W’aia Ra^iaw ^cw aa»ia ^ar ®ca ate « 

¥c<j^t caw af^ a>°ii<f«i at^ta caa i \ 

■!#=?’#» 


alcilvwdlatH fcartlR® v Mc 4 h aRaai 

c'ohai ^tc*i$ fierwa, ca $Ra ^Rga*t a^Rx^ atRsjaa ara i <a aiR wi^pr c&tataa irtaw 
■^wa >ic^i«j wiiwa ai®ia« itfwatai <*$ ai®$ ^wi-wcsa*! a&aia 4 atR <ua$ia a*ca i at^caw 
co 2 sta*f aw atRa aw Rffiwi Alcala \» v iP“jI'ic's cspicsIdl-^J *r#t erHsR alar ®aa^ ^ca I 4 ®aa®[ 
at u Sficia RR^ wt Ka ala i SRtna st1%f& wla§ <a aiu aja^ja wj»H afosta ^ 1 a R v ll < ?l*i ^ 
uhlw a%a caiata ots i ta '<plcem % aiaj «iaPl^ aw ^®t STiws Rcaq Rtaa , aaw ^iR^s 
aw i c^htsihj, (^Ft®), RR> ^(ga), ^aift (aw) <aa^RR^apa « <a ataj^aT aw i ’srtaat 
(qala waa -nlCTl^'ysht'l ^a^ aiu ^l»M ®f%a caws RR^ wf alsRlR® aa i 
&rluit*ffl ataw afi-^a (Phloem translocation) : SRwa <s aRt a*paa caw gca wata Wta 

atar bait>ca wfi> « < pi^ < m afaa^ aia’at aw'aiaawi <$ <pi«rn; cjpicacaa R«aa ^ta awi 
gjHwh aR<wi aiPw^ca^f ^ i ^taar wcaf^ ca aflta^a « wiw»i^ 

aw i tiHuwjua, ftwi, aa^lwia, otwj anwa^i^ai « ai^i^aia awi Prsaa <w wrt 
wRj^iRIh « atwt stftag^ ^r#ta ca^tai a’aiaf^a'sw wfUa ^nca ^ aia 'Sfoataw. 
«ric,«w *uHr aw i gtPT wkaa aara^ di&l*in> ^aw ^aw ^ca &tapia »ma 
aiaa <p«i i ^ <pot aiugaj a^ceta. w ca*la caw wj wtca t>«iit>°i ww aw i ^hwtw »a a^igcat 
<pjic«iief ^iw sHtfjPi<p aat^^ca C5f? aa, ^tt atai t>ait>pi Rsi ac& i JfWa ®iiavc*i a^jicaiet aw ala, 
aiu d» iId*i cac^ata i 

sW*H (Transpiration) : aiR #aa a^at ^at ala at i ttf%a aam ^aaiat^ta sw«f%r aiR 
caiaaawi catf^s ai% ^ awtaj ^ ®(4caa l^sf 4i<iH^la ^ai aj?r aa i aif^aw^fta 
'sia aia% atar awtastca aitca caa ^ca caa i aTaiaa^ ^aaw ^f%a ct aifla's^la a%aia i $ia 
a 1 a% 'sfwta ataw at^Wtca ai 1 % caa w wa swaa at aWwlH st%at i (aasl^^olaalafta 



wicwls extent wiit ^ ^isr trots I^t ^sr ant*, aaw-tn , 

faSi^ta zlc^ni « ctRJ^iIs zlt*qii I 

J) *l«wfl?l SlP^H (Stomatal transpiration) : ’ll'SlS, <pfi><Plrt> , ^ « HIHlboo Tjft> 

RR^J iW sfflS sRS I <4cwcv *lS|?Rtf (Stomata) ^tW I C^lCHT iSftcna C*lfl> SIgnims bo-b<?% 
4St>iii HtwaslS '5lT*(JW I 

WSflH^la dc*sii (Cuticular transpiration) : £I*cis sR.s'qcp W ®II®BI $*1131 « ftlF 
WbIUl*™ ton i <n «issHm* R»®n»^»i i R»£n><p«i c®pf ^tsf *itft ^hwm sl$ts i 
til a&*ilw f^iBlTS^M gfc*m i 



1&3T- bA: *SWfl» Hanna I 18ar-b.®: tSRfl> t*iR»wn I 


«) ciRj^ta (Lenticular transpiration) : Slnwr C*Tft ac*T 4l«rfl OTE& fflRJPW 

wRJctpw fewcsM ^Wtalw «fte^ <w<iis'sii*nCTl^*l1ft ^1$er 
c^BIcttoi ro^ wFg^Is stp^H^ri 

slc*wMfl to SfanfiS cwr <iMI<pIm «iR>R* cs^h winter *ltft cnfas^itfl 

alftlllfu «IM4®I«1 SMUHCSS 5*1*1 I tifWS CTlUl^JU'SlM >I*lPl ®W •‘Ml *11*} W- 

S 5 ) Sl*H4»1^ « ^ ' a w*w31®l I 

^IRj^ ztol*q<^i^ 

$%! wc^s <q|$«i 'qs'HH 7fl?rt dc-Nii c<p kMRw ^SJ 'slewed -qlRj-q* ^E?T, TPff- 

i I mm (Tepmerature) : 'sl'toWs 'sIs'smjs ^rowf sdc^iwa ^tse w I \stC®T 

*nR *iawa •‘#*1® sps *ltBT WT alc-wini sifoiil 'qslfaw I cHw <lltl»)’ot a W 

^%RW «lta*i ^pst "113 I WT ate*qt«*m ^)se gwos ^$r I «M»ilii|l ^CH <$&[ ^Bl§ ■•qlblRtp 
I*i«CHa dt^wis ^tse 1 

^ I ^IcHRrtp (Relative humidity) : «q|flp® et^l*i<ilcHa « ^1^ et^lssIH *fl?[*t 
atac-9 «il(.Hft><p «#o| I WtWT 4^ aiiHfl •q|^wc*i et^lu-qH 
<na*t T»i'ois w ’st w *nwi ^sf er^ltMW Htgwws wt 




etu «(lra | 'adc’lRxp «(|^©| -9»i vn s *ftc^ © sW 

’llw Rvs isn *tv\ fl^liwW <ihH *m®I *|13cii PFPT I «il^«| w 

«t^PT sj&*wifl ^jsr C^S WS ^ C#f ^H>W ifa <K»I Rfef I 

© I ^1C*lt (Light) : 'E’ipHf^c'o 'qvtn$ <tjFr RR, WT dyqiws ^ *lt?T I «phtIwi 

'qwjjf r*r sfwir ^ sif^fir T*f w m i *ma ^^Rpstw ©rt 'q^rasw «iWw« 
rci> i wr stc^TPw^re 'eJFHW^ESf i RtE*it isfi'-twwd ®Mnitiii ^nr ^tripi© stoRm sifotiit* 
?}®lR® ^BT I 

8 I (Wind) : dc^icis WT '5fw.»Tfl [>tflRc<wi ©ifr, WT <S$ 41&JIM ^Bf W® 

wr »il3«i ptct wh *ifir i ri^ awiwa wr 'Ur^ 

qlP'tlPl'* I wr ^lET HW *IW CTST^TM RR ^t?TC*t 

SRlWfl ®to®PIJ 'SfER© RE? I ^l^bM 1^E[T,$R WTfl^H 

RRts <%H c*lWNl'^l*i®*q*i sif^nT^r’iHr ^^wiem^isre 

«() oro/aSH 

i I WB : RlflJt, «||9«1 , *6^ © ^ts zlt*qi*1 ^ftST ^tiD I 

^1 *lGW 3 W»lJt : '°(C3Iir 3 T<?frf, «|I*IW1, *|5 r © «i«HIm*i kIwii «Jcs ®Is®»ij t*p <ps 1 <il« I 

©I ’itfi^ncw «iliiwi : 'Im-wt-'M «ilii®i zMiws c^ Rft I <n 

PtPT ztpww *ta« <pch <i1« I 

8 1 Siic^wi ^m ' a d<j®*i * *rn © <pH» ,, r vSftwsi Rflflto ^twR < K'1 < M ^r c*fpf slc^'iC'is 
^31© (RCj? ^IUI I 

<3^1 *tjlCJW^i|b] *liitol e l Jiff'S SJC^m 5.1 Wi5 'dUlJI | 

^t«f : sta*q»M ^%f CT MlR <M ^3! C^TW WT asrW W I 

: <£\ ’iSl'Tlfl "WPlfl ^ 1^5 <^T ? pR> ^wet ^%T, tiRsflj <?|ci>fl C^WfiT © ^[ 
wotIwi <W^R»iH»i(.®l I *n®t J Pfw«ff^8Jit^w 

*1*^ : sHcai^ HI^JTJw cURc'is <iPicii feo ^ 

^ 4 lHw e l>rc®t ®tt1% ceot f^c® ^i iiRlsr 1^ v lh»l*t^ <8^f& 

HWlc? wc B iit.<M t^csr ^pst tto d^i*f 
^Rt w*l«rln 1^C*r CI>Wf^o ^1 CWf^fl®^ PR f®w«W 
RW CTST ^C® Rt -ql^tas Rl ®R 1^05 ^t *HCS I q ^<Hlfl <*w 
GIW Rc® ^c/q I 

1S«5-4».8 : at^ntisi *$faT 






: 4a 5 WJt aa (Wft atca ca, cacalwi attcaa i'O'scas atca aiRa <?pf&t ^ca iflFft ^jBiT 
attaft ^w^'ra vSwcs?. I C^T tBt R 5 C®laat a^f^s aW? 

Rp^tfs : c<ic^ wwlwi aflca WT caaeat atfa Ci> taaa ^pm % at 'att ^ atfaa a^^M ca aM 

Crat C<lla«l<.S, ^st PlR>'S'»|c<| aat ala I 4V5 2Wf®t^0 rat Ca, tgf%a ^5la ala%I ^\ alat «flfa 
aWlaaca cicrsi al^ca caa <pcsi caa | 

-*i'8^'8| : 

i) ftcaa Sr»nH5 Wttt ac'ser atfa aca l 

^) c j K. s iit.<p*i attcaa "55 'stcai'stea <Rca at^faeatft asa?® aca i 

2k*qaa 2tel1Sf%r ^rsj^f (Transpiration is a necessary evil) 

3c j 'W1S a*1c^ •^'0»jlc*i ' 5 T^ 5S T t^ST^tt ‘if^C'SJ C^ C3tW "IW aC*1 aa I C<J Cult'll >l®fH Sfel 

caraa Rai-Da 4 aRsata ^aea 'siw^i%*i fa®a%r i ae^raa wi wttcaa aila^ia W ac® 
atca 5 ac-Ni'i Uh aca i <s$ "Giwa a*ea $f%caa ^jaeata atfa ® afaw aa*t caw asca *aa^ carfax atfa « 
alaw aa°t aMa aQaiR'o aa i <$ i>teaa afsf^s aca atft caw ara atca aiat raa 5 
Rat%r a>ifoa aa aca atca i ac^aaeaa a*ca aMa cacaiRca aitaa aia afEf% aa at atR caiaea 
atatar w i fcfor acwcaa atatca af^faw aajaw 5 a 5 ^ catfw ^taa% ,ata w at^aia caftajeata 
^5taalattaaa%T a%aatca i 

vstatfra 5 , ^ aRatR ©f%caa a^ aaeaa fsaata asaea® fa^ wa# ^fa^te >aa aeaca i caaa- 
atf^r catraa era aewea atR atateata ata 'sRa 5 aca ^t ^%caa war aif^ « af^a af5l% caat era i 
aa apea ^fiaf^a "^tq ^ 0 ® atca i aiflk^ aifaaafsf^ atasca caw ^ rata 5 ® aewa ^caa^wsac^ 
atarai ^ watca 5 cJ)<pic'® %s catgca a^ ^ficaa aM arfra can i acwtw ^a^tca acaiw%t 
aiiaa "W afBt% aia at , wa ' s ri%gaa asa aja i 

iii»|\si^jvna aat ala aewa 1^^ ^I^aw aacas ^ a&fii ^f%caa ®t*ij ^snaat^la a 5 ^^ i ^af^e^ta 
^aaffesM wt R'asi^l astf&a acwra ‘acai^ta (Necessary evil) atca 'ail'ofc,'® ascac^a i 

ataacra wi : a^ #a%*t%a ^a i afatfaa aar fra a^ cacaa a% aalf^o aa >aa^ cara 'af^twa 
's ataj batata aaaata <pca i <pca cacaa aa ca^ta a^ta o a%a atca 5 1 ca '®caia atatca a^ srt%faw 
cacaa fal«sj ^srsa <aa^ ®rw &ai&a asca ^otca 5 aj aiaaaw aca i ^ ^ca siaifats ac®a atatca^ ataj, 
^af^tesfa wacp a®fj aat^f cacaa iaa 5 ' 3 ata era 5 wr' 5 atca aWtf^© aa i 

ataacacaa^aaiacaw ^.aR^ wia^atfaa^caa acar '%ata v a atca 5 , aW'e afea 'atca at i ^ aacaa 
ww a^t Jiwi'sa (Close circulatory system) aat aa i atatcaca a^ <^aaia a^f aferaia 

wr alia ^ RPu> at 'ota crat® a^ aaa atca i a^a a?aaa^c^a a^s ^f^at acat ^ ata^ata, i) a^ 
aalalt cacaa RRs| '°ic'® , i Rea c^itc^, ^) a^ai% atRa aitcaa aRa^scaa atatca caacat Rc*ia 'a^a a^ 
siatcaa afaata ca^fawt <pacv» atca, vs) a^RR^'raa afeaaa s ca^ofaf $ ict5f^ca' 5 nca i 


aaf-^, #afas8ta s>a-ioa 




*rhR»H 


iO 


«MJHJ 'sjiiIji tqsr I 4 «ai&<p 

^MsM^ Wt 'Sl’t^at^ I ^lt- i. K8 wi«ai (Blood Circulatory system) : %nPW*, *PlR, 
f*fat « cl<pPl iPi Rtsi «iPi<p|\8oj (Lymphatic system) : «iPi<pI , iPwhlPi « 

*ij|<p1b«i«iilP) ft mi ,s lfS'5 1 

W (Blood) 

cam ftp^ ^t*H « <mo3 i ^*n*t 1^c*f *TM ^rassf ot wf 

•l 5 ^ ^ST W I 'os«i *twf$ I ^ ^PWj , Rat, *i»iR, 1 1Mt *i»iR « 

£<jR<Wlft 'aiHl&a ^ l dlRp «'®<pR-«p1*i ftMildlRi a®FF <*fRFtSt <plscH a&a as »H®f 
OT^flKI ^ Wlfif I *!l*T Halt's j|«<pR<pta 1 

■JTC^fr'IRH 

W ^ ^*1 Ml®** 4*11 iW, I 

s«*»i (Plasma) : a&a Wf s«<i*i I 

mms im% -i>o<i*si ata <t<t ®ia i »«sms swm 

S’llnH *ttft l t 3 ^sT ^1f% ^pf teataW « 

*ll»lHj «R*t ij^l'fljvo **ttC^I tOST OT 

Hii4^)c*il RiwIi ^t^taT- 

h . ^ifia, aat- '=uH^Ri*i j cjHR^Fft ^©wtw*? I 
jjc^ler, o. ^ ^ &PRHI 8. <i fftw»rc e f, <t. R>£|Ri , 
s». wm, <t. ^ b-. cwt- a#r 18* %*:*** frnaH 

'bl^'Sl^'b, $£fstol, *fl%5 ^jlft I 45!©T C*llRi||»l CSPtflfe, fc>llRi||»l ^l^lwlwt « «IJNI$M| 

<arf^P& »iiaHJ aftaW atwi ^israt at ataj I^piw stetf a# ^ot aftaia* ^ck 'atsa «Ttoar c'llR® ^a « 
d^flCT ffisnata <s^ cacsa ^zr^wiR's ^a l mwpMciI sw ^T*R « 

o^Rxp! (Blood corpuscles) 

ill-MMCS. I^T SW3T fl«<pR'?l OT«tt ^1?f, i) wlR'» (Red Blood Corpuscles), ^) 

SvS-'pFI-pI (White Blood Corpuscles) <flW.o) ^JlJl^f (Blood Platelets) I 

i) c*ilRw : ^H<icnw I^i sppfit sa^Fl-vIfl 'siWT will's s®<pR-<p|« TRslJt ^<ict>ca wR 

^l>i4lcC 'sifiiWH 'qR^l , H®k i »ii^c<w will's R£fil»*ii»t •*ttc^ s ^rr, 

'aiw-^Ul ^osa He's! t^-«i<r®*i l ^3%sr acs c*ilf^o ^DT sjf'i R^5R-9 RPiRiJlca SH5 

ffo I S'ff-vFl^la ctrcii 8ttW ffoo C^Pr I ’jgws ^*1*1 iii ^(Vilfta occ will's ^ 

^IC^I Pl^WS 0TC^ C»lll^'a v |9»jH C#f §I<1 WjI 2t% 

C*11&a <R1?T ^ 1ST >1>l'lfi^1C e t ^st^Q I 




c«iR« s«<pR-q>l5i RmIcsIIRi , '*iBRc»il< 3 llRi^c't «iI3i wi « 41^ 'R-w 4C4 l 

RmMRi : RwIcjIlRi 44 ^ws 4®f4 *14$ I c«iRe sf®<pft<p|si 44 <p|acH 4^ 4M £4*114 I 

HQhH RwIcjiRl *1t «HWf fl«l«l'ol 4t (Anemia) C4*lt C44 I ^l^ltoTCRf 314 ^ 

^tiKfl orHt^liS) 4 encsf^Pti 4 erW ffft4 44T c*ic4 \w *I14T sfc*t 441 aatiiierH i 



ClR® Stf^pM C$5 «|^b1&4l 

ISof fe.tb; 44I44 WS^Ftol 


*) a* Jl^4pl4l : Vl^UM 4t^ 4BI4 <WW<I (?^s 4$4A4l 41E4 1 4W4 414RT «|R*|P)4, 4® S >R?tJl?r 
wR® 5|'®<pP<p|s CD (,i| «ic*1<P 4 s ! I 2tf^ R»5R<P ARRiilcsi <f-bo 4N14 f^5 4'J4$4f 4tC4 1 41*1 
'qP^esfl « »lPl4l£lP«<IC® C^o 4®4Pl4t froft 44 I 4CT4 41 C^K, f%¥ ASIitoto | C^o 4^4f*l4t 
'0(l4ta 44®ItS5 *1tE4 44*, 44 ^IR <#£4 ®R7 ^flFT Pit® *1t£4 I f^5 S'$<pA<pl 1 4*t s R »ihjc*l 
cgt5|#4f^44^ 4STC4 •man tR sll^illfl 4l4 4JltMI'*1ll.t,iJR>l I "^4 CT|4 4®4A4l $C®» *lf?M4 44l 4E$ 
c-<j® fl«-q>A<p|fl R4*0T ’oR^lii C4£? C*tOT Ptec-vlPml GW 44 1 Cfv sW-tal iRt4 Sfcffa 4£4l 4t®r 4C4 
<pjMI*Ru>R'»i zi&Jita csM'^hl , i*R4 , T4C4 44*, 'ouiRS-qf® fioft 4E4 I 

ta) 4^t^4t : '8|‘Ji>fo<p| 'i||4lM C4fl>, s v 4 > °il < ptfl 'Q <rRh I 441 »i^l<plcs 4t£4 1 sRr Rw5R<p RRRGlcii 2114 
^ w ffo 4N4 «rjpfo<pi <4Tt4 1 vj|T^i»i«Bf| s -sjc^rr r^dGm ^<*43 44 i «ripfo<p| 4 ® ^ii® *Rl<u 
4BTI C4tC4l 4«4lD 4 R 4 ^4% 4FT 441 WMftR*lC»«q CQ1C**ql3dlT^5l R44 44 Sl4l4 flhlflft* 3471^14*1 
4BTI 41 4® wsrff '^414 4l$t4J 4C4 I 4C® *R4l*l *4|^bfo4l 41 414F1 sltf'IT® W 4*4 44 41 I 
WT ^cis 1 ^144 611%f ziH'ilcisi »iwHil 4tt4 1 


4t®F : Rcd<I 4^ ^114 4 1 $sr t t44 1 

c°lR® « C$5 4$4f®l4l4 4C4T *fl^4T : 

(^1 

c°lR® 

C^o4^4f*t4t 

^.4t4l4 

«. RctioiiRh 

8.^mt 

<f. 4|W 









#^5§H 

^ ^IRR I 3)fi) OTS^ *TRlP*f cw- 

^1% ^ 9 R1?i e t : 3R1 #r mm wr <? r ^ 

c^ilfesil^ ^ <p|^c*ib^G' s t ^oT Rsgfc s»w Pic*i iflW. PiPSfR <q|^ ^Ifc^ ^ll^iGIJ wgrsi 

<li$G51 <K51 tfR I 

0. ^llJ^ll^ -y ll5| < R # 1 : «l'®^ > 1 ^C<p|er, '»IJl a 4l5.C«ii ^l^l'b , bf't'Mt ^'©jll^t C^tW ^051 I 

8. v *|C‘*l5l ->1»J's| ?WT : C1G3.5I 'WI'S J 1 w l)pT'S "5^ I Ri'Sjj '^IG'sH RI«J| ’SflSfR 

^»M ^ W ^Ot ?fSS?3 '5TWCT ’fro I 4«tt^ CtTO^ R%f ^afFR W5T 

^Jfl 

<t. <&} ’f'Tt^ pR^I^R : W G1G^51 ^R *lf1C*l5l ‘jR'o <3 *R$ ^S.*1 ‘KSl 3RR. fal»s( ^fC^IW 'STRfTO 

(7PR 5,S9i||, $Sfsi<p i^Pivs « <p|^*i vul^sil^ pTOR Rr s 1*R "K51 I 

'Jj. '5KTOR HEH*,1 : ^SMll llfaRDl #^0 froft 3R5 2RiR dR!*|R^ *R$ ^t I ^ ^ ^Rl 3 # 
?fW Ptff SfGJlSR 'SR^Ilft ' 5 TC®t ^ iW fafojf '?j^ 5 t ‘*1t s 1R 

<K5l I 

e \. Gift zlI^wR : <K5I<P 3<PlGi1i1 (?^o 51'$<pf*R 5 t <PjlC 5 1l 3 ll$,c'SlPt , 1 2ffen?J (TRR 5 efRt*^ «l1<S»J e t C 5 ^ 51^1 
<pw I iflFC<iR> 'S 3)R>c®f*i ^,’llnc'isi '5fT*nro W gig^51 CSM QI'sgsW "^wf ^»w I 

V. w ef»llb '^Rt : WC^fl C^lc*ll '5J9‘t C<kb C 5 ^ '0|*^?I^<Pf W ®Wlb <K51 i*Rl G1G3.51 

<l^Wf "PCSI I 

$TNs ^T ?10$*1 

31^5^ ^M\eq>|«fr|<qj ^ (Rl^R ^(J J3C'®fl SfGIt'SR, ^5R SC'SS Sft ‘1%’ ’icerfb'O I (TORsTf 3) R'asl’R 
3R*f^ GbPiFoHcisq ’I^R Cf^fTO ’ft y 8 I Sfl ^f "ft? WRt 2lc«l|er*i ? ^5W?lT 

’ift^T-'Rft^t 'S 9 tCWtR ^*0^51 Cif*ft C’tTO CT, Rl«s( C®llR'® ^ ‘A’ ifiW, ‘B’ Rlw ^ 

{ RGR 3)R5c®f*i (Antigens) sftGF ^ ‘a’ 'Q ‘b’ ^ ^Rj-qRi (antibodies) sftR 5 1 ^ 

^pGcst'i 'Q i£)R>^I\to5] R»l^ '5fRjR^ RI«^ ^JC 9 ! «M ^1 Tfm I Sl 1^3 <5C®1 l 

R'8s|^) < pl < n 5 ul'a c^^isi iboi 3 Tf^ 5 T ^l“ic^5i fic^ (Zjf'tR'ijR ^ot ‘A’, ‘B’ ‘O’ ifiW, ‘AB’ 3i bl^lb 

*ll»J<PSI e t ^GR I ^rRR?f ^t 9 ) ^5^1 QffR 5 , < #^T ^?f ^(t I 

RcbSI RRf®tro 51 0$*l 3)R><qf^ 'Q i£)R5(,'erC r i51 GHIwI ^.C®ll- 



3C$3 ^3 

<HR>C l ef r l (c®lll^vs S$<pR<p|?() 

vURrafvs (3$3C3) 

A 

A 

b 

B 

B 

a 

AB 

A, B 

C3t 

0 

3$ 

a, b 


55fl33l ^3C33 3l3f*to» 3£$ <3 <3r3f|l lira i'sfoc's 'srt^T m ^35 

<ii«iira 3*f3i ‘wic'o 3if3 i < 333 - 

i . Asj3 : 4 df*)3 3t$ A inR5c | er*H 'q b iuRralvs sflw i 

$,. B 2j3 : iH Gjf*l3 3C$ B inFGc^rH 'Q a is)F5sI'» 3TC3 5 I 

vs. A, B 2J3 : ^ Gjf*l3 sc$ A'sB iuRkeci ^Ic"? lira?. 09lc*il «iRJ-qf« 31E3 5 3t I 

8. 0^3 : 4 C*fft3 31/$ C^tCTT iuRt.er'i 3tl35 31 iw a « b iflFb^fe 3H3 5 1 

■’ft#? : 3l*JC<lS| 3E$ «iyil§) 3M « aj||vsra V8|p|-9|- 


3C$3 $J3 

<3 ^3035 3$ 313 331^s 3H3 

(3 33 <3135 3$ 5^*1 33Cvs 31J3 

A 

A, AB 

A sO 

B 

B, AB 

B«0 

AB 

AB 

33 ^3 

0 

A, B, AB, 0 

0 


^033 "TspJ 33C=1 (33tfs 33 C3 O 5jC33 3$f<lPt3> 3jf$ 33 SjC'Ira 3 C$3 3ji$C<P 3$ 3tC3 I 

iHW3 331 33 33®#3 3 $nM (Universal donor) I A B 3$3lft 31% c<JC<plc«il 3jl$3 3$ 5l33 <P30o 
3tE33 I ^olt ^1C35 33®rili 3$§lfhs1 (Universal receipient) 33t 33 I 

3$lh « 3l»lller<P 3l33'^fflt : ^fram, 1^5*1 1, ’'Mjf&fWlI, 31 'SRT C35[C3[ 3 s t3^ e t 'S^sjf^ 5 

3$* 3 f‘3 e t 3J3 C3C9, 3 C$3 3i*HM «lM'S9l | et3<P'»IC3 35C3 3l3 I 3$^Mjva| Tj3 Wl3 ©T*1J ilf 3il$3 C3C9, 3$ 
^C3lerC«i3 2lC3l®f*1 33 I ^J3 1%%C^ illt 3$^3Jvst 133 Wt3 ^f3T C3#3 C3E3 W 3l*JC33 3$ tw 33 I 
'°MJC3 5 3$ll*i 353 T 3vs^lc*i i33 5 1^ 31313*1 3Ml I V5^TT3 ' S RJ 3ji$3 3$ 33139 31 31^ 3JkC3 5 3 
313113 3?2t3 3^ 3$ C3l% C3E3 313*1 3 s 3lC3l 33 I (351131 31%3 ^313 W f^C3 3^3 (313 s «IC3J3 3$ 
313*1 353H313 S9 hi I C<P 3$ 3?13l^3 (Blood transfusion) 313 I <3fi> iH35f& 3333513 3333 313531, 313 
3513 C3l%T 31*1333331 ^ol3 C^IWl 'o^lc's^ C3#3 31/$3 5£3 'Q 3^1% 3fN33l35C3 C3l^3 C3E3 ' 5 (3T 
C^lc^l 31%3 31 31^ 3Jl?C<P 3fw 3$ 3C3*t <P3lc*ll SB's 33 I 31%353 3J3 3l3l 'erlu°i v o| 3J3 C3#3 
#33 133^ 3Q313 3^1331 ^W^KE*! <3tf5 3t3 1 <333- 3$3 5 l*t35f^ 5 ira ^t3fi> <1131, t3%3> 3)331, #%E33 
3l'3«l3 'Q 3gH33 3W Rc^lcsdiRl Wt50 3)831 ^vojlfil I 







i8 


caacat Iwfecw ac$S slc*il«m l acaataffo^ca «^lcia 

SflJ t£J<p(T» ^itollSw 1 llil^wl I $JC^ c<pic-il R<W ta^, w|$ <3^*1 WIW^* ' 5 W5 fl&fffl 
sJc*ll«M ^*r ^ a MM ^ C«m J® am lr wg& «|<HI ^ac® I 

aRPai&w warta >i$piiPtei siaii*M ^a i 

a® '^hcifl ^tPt cHl^la st®s 1 3*j[ ^t 9 !^ aa, so®s GPfl^ <j>j(8s (Rh-factor) « caffl-^tat^ '5 v tP4f4 

*i«qM< affapt am preat 'ismi srt%r ^taa ^wtHq *ta*<iia ^hi <ww apt aw « sifteta 
aESSf 3ft aflat at ai<po«i O <flat,Rh' cicHlU® W-»i^ih*i aaitaPta 1 PtaMt I 

^uc<p s«ih w aaa ^l«F i swilwls Rc«ra wlcat aa at i *il^ws p ta 

cam 8<?o ft.Pta® caa am fea e®aa mtcat ’agf^at ^r at i ^sta pta af% mww ana ^o a^ catf^s 
s^fi-91 ^jPb ^c 1 ® ami ptat ptm mtcat at% ala ata a«a s«iH ^acn insist pm ahiuwi 
mtPTtaaftafjf^mat i 

abater abater ^twt at*fl a^a aajsjff caoat ac^ i proa- mmt I^Pta ftapf at facia mm 
a^tPra^aiaa^fSaateterai »*m BM^iiatotaa am #®hh 5 i w ic^ *na®tt « aM4>Kd,jta 
ami a'Sma^yrctaatsa t$aa #®aH « *i"it4 afa^ansif) « i 

*aRt’e* *tfca « aflw 

a*^Pte ar aaawa ala fam ^ alatatm 'a<Pa'* <swf& 13iml e Hta afrat aw i <afi> $*tcaft 
aim m facta aapia ataf*m cafa ataf af^si $aPte ciRteil'£iiui aim amt a^t atat at^® am i 
^.iPt© softer am feaft ^®a, aat- i. afa* 5 ®* at ^Pteiftfaro aap®st at amwRfaia ® 

«. «r»s-^s*iat «u»l<p|P)iil»i i 


af^r^sa (Epicardium) : <atf calm ^at fea afS® i ^ ^aHJcw RPW'sica ^ am « 

^laa^t a*at %a i 

aama (Myocardium) : ^ sRs-^sa « WS-^ws aWtet «(<Hh W I ^ aliPw PlPf alat Q 


■y^a af^ i 

aiW (Endocardium) : aac^PT l^vowsi 

^a i ^pfPma csimt^wt ^ss^sa atat i *ut 
^sfD ^rPices a*at1fao^pime «ii^'® ^ca atca i 
^aPmal^csa^a^iat ^ataf^smtc^i^sf i 
Sacaa smt^ l^roa smt^ ^Jfa csca «ii^ica 
caf5 1 5a«ifl 'jlbw* ®l*i *Q atH aPH (right & 

left auricle) aca ^Piu>a smi^ ^jfm e ata 
l^ia (right & left ventricle) aPT I «(Pm^ciw aifta 
\$#Mty#ia»elca ai^at, ^ta Raraa sdfla ^i 




Plda 'aitas'aiPHl *tft atat ds-Hs dlta I 


^.iRcwsi 5«n aPFR « Raww atcat calls caHtata**asata «iii ®h® (Valve) at ^tilb^t 

atta | 'bh «(PnT 's \s>H PHww aaja'®) %dca (®*i dl9tRPla> jjl^aHaPl® '8 |°t® >aial | ’si^M'olw 
^l»i 'siPpi ’Q alaPaai^ HlalRPl^ ®I“to Tapp's aiw> i ’s <ga<c*lla aaRsap*t 

R*u>uMfl ^ntSa*! aiw i (flURf «i<Hic'is wi at TO t a*at a® Pita aw c^f&r a®« tSwJt 


f^Pt^C?T'0(Hc's dtBiatl 

^tRwhi ^*0 W 

Rtaat «hpI^ earwig ca, *irafi> dtt™ia 
aria a*tw mi ^pPtcsa « »iaa at 

dai*M alat d astw^l^ aai f.iPlcoa ^Rsl*! 

« &s*iWc*ifl aiain Riat TO^W'i 
«paf^ ' a i<ui^ «nwi ^iPicwsi >'ixt,<pio*i(.<p aat 
aa Piwh « daisHt^p aat aa ^latPtJiai 
^,nRc«sa <sreaia Pic^w-'toiait^ww da*G3r 

^tH-na (Heart beat) ata I 

Rpfaaa dalR® apt caiaa R(®q cdwa^ 
^iRc® sfca*t ^ct i cwt- aaiPtaia ^ 1 % 

a^ T5la 'SlPlC'H 5tBft ^ I Pa 5 

aaa at dhwhiR Plata atwr 
«iRi<.«ta<t® s® ata WR<t*i dta*f aas i 



Paf fc.b-: 'sw^h « a® >n*1*ih a’afc 


qP^aia >ncan>wa wr Raaqctia cdPt dalfite aa i wr 1 ^ ^aPra-Piataa Pgataa $t$ataPi® ^srs 
IF iaia 'aPrR a® Paca aca 1 ! a*Bri Pa 5 >a^waaia^PrR'9 

ata Pacaa al^PlaPR ^fpr ala tdaialaaPra caE^aPrwa ^ w ala R*i«i ata^t ^ata i <aa 
'tads 5, Ps^pala adtfrPpt atat a**t ata ata i <pc*i R°i*i cdt*? a® ^ala'aPtra dead a»*ic® dica at I 

ada R^w daiR® aa^da ®H R*m oft^a*tfa ®i$wi9ii$»^® s® <ea<E^l*i aaPiaatatca dcaH 

asQt i «iiaica a^ dIsidiPi'o aa 1 4^$ a»jc*i <ii»i Paa caw a® »iI*ijc»i alat cats; 

a$ HQaif^o aa ^ ^sa aaPa R^pgi^a a^iRJ^i^cni a*a ara ala i wt w ^tala Paca l^ca 
wilac® aitaat i <d«1c<i ^uRc® a^isi^Pia* a^<pf6a « datacd* <pta a« a^laa d(3*nl at^p i 


^.iPicwa ^lw : aa atw ’©Mia staH ^t ^uR’w i taa ai^iwj^ wi '»c"<£ifl a^ data atca 1 1 
alaa ^aPl^ ala 3 c<p1c^ R®® , ®l^ ®5, aacaa dc^l^Jcal a**^f R®® awa •ddki 

R%wa^ *e ^PiwaRtFr aw a^3*f atfr atw* at i 

awlftvr : caaa aiPia cs^a %a as d<iiR® at ^|R® aa ^tca 1 s«iiR at asat^at aca i ^ptr 
aiPraca c«fta ca^aa wt as aifa® aa (daicacaa r?t cata ^aata ^Ptc® fata 





alwi ®iJk, ^ 1 ^ « ulcers f&feca s«<i|R<pI at s'tfiiR 1$a <ism i sat- i. aaft, Plat « \s. 

t<pft<P e?lR<p! I 

J. Saft (Artery) : CSSS s«iiPra StSTCS alalS*t® S^ yiPt© CScaalSt cawalft® as 

aita saft aw i aa*E^s saft ^ atf^aa i ^ aif^aaaft safa ^iPt© caca atfa w 

^Ej*REW c%a cas i 

safas atfts fas ^aRR£ : i. RJSR^i (Tunica externa) at was cal®r<p ast taw fcsftt i 
^stals ^cRl^p csft faw tafs steals ^as fi^sfasi RRal (Tunica media) I 

vs. ISSRal 5,*5lail (Tunica interna) ato<p Iwoow ^uPS ssaatas^t <H R«i fcsfa I safas Slits ^ 
s fatfa^staai aaRc» aatf&at atca at, <£ts stRaa a^ i ^^afteas zicaj<p sseaiscss aw caw, cajtt a? 
as a*jRc\s ss we®ts ass dalles as i i *iea ssRaiar sscaififa at zRiGl« as i safas ^fa « 
atcainca art^Paa aw i ssRs faw w asla, ssAaiwis 'attain , stataa « faifa»iiiaavsi 
si1§**awaasisaisai sieasaafastsasaia caw aif^fasa^jss assist 

alw : v^fa caiaia a*% wit, cstcss afa RRcmi aifi^aas SMat as i catc^ atsis aa ^jssts Calais 
a*^fai1^Ra*tatassi catest aftts^ssaasa^fT caa ^aaawt^aMtras i 


(Dfip^i tiraM 



£<pA<p s?|R<pI (Capillaries) : wf*r®sc5 ijwa seat afa ^ s®*lR cki ala i <4ea (!<pI*I<i> erlR<pl 
at^R^aiMawi a*twt ^<pRc<p ^j'a»i asfs « >=i*ijRt<p ■^'aa fasls swr a^ht stss aca i aw 
asA awt-sMiais t^»$ acs aw aw ^ ac» ^r&s £af*ta aifac® , sf?t e fa as <aat, dcaj^tD catsca 
alaw^i ats siw i ^ws suits «r®j« ar^at i ^ ai^at suits c®a a*® sc® jjft^o aa a 3 ^ catw 
siwtaes i 

ftsi (Veins) : caaa alRi taw s® caws '®wt caca ^hPik» facs alw aiws t^lst aw i ^nart 
asfas acsit alst caw «Jv?ca aica i t a isl^wt ataisaa caws t^f^ ^aiws faf^iaaiR wca alas as 
<fla* <fl saa aiM >flacar Rtst, ^aftst, aasaa ftst « aalPisis aftaa ass ^affita tacs 
alw i trials aifts saRs acot 1%a ^»aRPi^ i lasts snfts aa a^» aa RJlt^ataa « aa wPtas i 
tiicasaiRraa ‘iia^'&'Q^t « aarftat aica i l^ajf^s^ waat^ai^tsitaai^a^as® *0aaa 
sjcs ^.aPicfe Rcnatwi 







4N : *R% 'Q f*|^1W 9 l1^Nj "W 

M¥5r 

«Rf% 

1%T 

b . '^, 9 I% 0 ^Rlf 5 ^ 

^,. ^ sRt^rf^s 

O. SG'SS 

8. sflftsr 

<t. R'OGSlil *itR 9 W 

'b. ^Tlf^i 

S. ^5R3<*|R 

b. ^bt 9 ! 




(Blood Pressure) 

3<|lc^fl ' 3 WI *RRHlG3 CT '&t*t ^ vslc-9 S^bl 9 ! I ^fPlcwsi ' 3 TXc < ^lt>*i PlG^bh ' 5 R 3 m?T 

si'S’blc 9 !^ >IMI >i^]Rr 5 s?n^5 1 (£j^5 Pic^lPi^ bt 9 ! (Systolic Pressure) I ^tf’lG'&si 
R a ic*i*i) Spfl?!*! wRHt^R «u«ira s5>®i>1‘ s t 3 i<ict>c?i 3 |]g 4 1 vb|*ilG>blfa<p bt 9 ! 
(Diastolic Pressure) ^ I (Sphygmomanometer) i^^bt 9 ! WW I 

^ 'btolG^blPis 4 <3 PiG^lPis 5 bt 9 ! ^TRf I 

x|l'0|R < P <Up?fl pG^lPs 5 RKG^lM fl'Sbl 9 ! 9 fl?Ft ^GW boo-b<to PlPlftbls 

i*j^ \!jI?iIG' > 5|Ri < p 2pn^«t bt 9 ! v ll?m ^casi wt-^o PPftblw i 

'SfpK "SR^o 9 lft c tb W 5 ! 'srl^W s^fbl 9 ! (Blood pressure) 

b$,o/b-o 'STtWfT I *^dMg<p ^ ' 3 T??tTt?r ^tgPf ^ I Scb^H «MjfD I sg^si ^b 

t>MG<p Pic^ ll®i<p (Systolic) bN ^Tt?T '5T( 1 T*f RH b^o Rt <4^ f%f l P"&Mg<p ^Ig^IPs 3 
(Diastolic) bM sg®i I ^ bl 9 !^ 5 ®Tt p r*t RH b-o ^ Pgd I ^ bHl> ^nPG'wfi ^ Pgw ^RW 

S'$*ilpG's ^ | ^blc 9 !^ 9 tl^j^s «wp><i|vs "il'SHl's bl 9 ! (Pulse pressure) ^"Tf ^ I 

RlWtb «i<HT?l •9'^lc'o v i|oj-*i-^ "sjr 21% ppGb So I ^Jg'ss <p%g^ ■rI°i<pI bH Pg*i 
9 tl®PT ^rtw i Rf 9 ! <ica«i Jiklcsj «3o®si bH Pf% <?3l 3b i 

^b S'tfoM (High blood pressure or hypertension) : ^b b^bl 9 !^ xi|\!>s> Regies si'll b 5 ^ ^ I 

' 5 P3l^ fb 5 ^ ^bWT Rg’UgE bbt 3,G*IG^ 3.0 3 o blGbil RtbJ G^I<P 'S <KSlhlRl bbPb Cblsf 3GS tbP5}b 

4b* *T*b?f Rb'tbJtP <4bS, bfbR 4b Sfcbb 9 ! 9 t^ R^Rlft I ^igsiK 'Q 

G^lGS^ , o|* 1JV2>»4 Sf*tR ^IflH 5,G®ll S'SbM I 


■^f-b«, ^1 sR« 8H bR-boR 




RRR R'Silft ’llwi PI RN ^ft> RR ®l(.4 R'tf&H RPT I ^TtR RiMRgr^r CFPT 
pftt R'SdIRP 5 R'S&M RRt RR I ‘fR 5 ®R ^Krr^r 5 RlJJPR C'sfCtfl RtRlR'FotP' Pic^IRir* RN iRo ^IRl 
vsIrI^SIrr 5 RN Vo Rt ‘SRI Picdr RlsflP 5 <p|Iw^o RlsiT ftcRp RRt rr I ^RtR ^ R'S&M RRR rr 

^oRR^ 'rIrrI '®lc^ 5 rs&IR <5C°i RtfR 5 I 

P RR RtRPt r^dM R?9RtR < tft> ^lc<P : RlRl Rt ^ r^oIR R||r>pi ®IR "WlRPiR R'S&M 
RQRtR ■ j i«Ir*iI Pf“t RtP 5 I 4‘RK5t'Q RIRt ijl^ftR 1 RtPf (Tension) pf*t C»tPtR ^!RRf ^RRIpir «i®jh RtRPT 

^ r\$dM R'QRtn mm\ PtRf pir i wcrr 'qwi pf*t pcs pipt iR'pf rtpit wt 'q iSRiRR pf*t 

PfPT i^rsRfR 5 9 llRRtPR WTO MsIrIpIUr Rt P^tPIP^PlPIR R^Rl^i silRPT ^ R'SfR 9 ! PtRT Pt?I i 
r^sir 3rpr rrr cripir (Eclamsia) rsirp ripir ^ R^stR pni PtR i 

r^&Ipir wt : riri rm, ^pir <kr ririr pirr Ptc<p RM R*Rt stwf^ i <*r^5i'Q cnt^t rm 
pim, ri® rm RRt, rr 5 r®<p® n^t 'Q ir°i PtR 4 cr i ^pir 5 rrr cri^r rir 5 Irpt rj ■ y iG® i i§R> 

r^uIpir cr#r ^ft^l rr Rt Rfnjjpi '§lf 9 lPt i 

r®i>M Ift^R <prI : R^vfR RIP 5 RR3 f^Pt n^&IR 9 lfH i t RRt RR l r^&IR RMtR cRiftP 5 R 5 PIR 5 ftftiS 
ftftftft v l9cncR Ri r, v»'oic<i PtW rpi 1 5pi rp i r^iRR rmir rrr rsr’Ip 5 ^rIr i pip 5 r. Rift'S 

RKR1R CRPt n^RR fR^fn R5RT ®!PIT I 


®tb n^tc 9 !?! SftxpR : <q\S‘blc 9 R Sftxplw S|S<pI R 55 ! 'Q RRs-Rnftr RtGRln '°l'ojh 4nt Sftvo | CHC^n 'QWR 

ftnapf cnpi *tiHft<p 9 i%if 5 i 4ni nt rjrr <pni sipirr i nf<f wr®trr RtRi 5^®! pip 5 ftn® Rt4t ^)®i's Rtntpn 
RRR RRR Rt Rtent ^ : ^RRRRRintR* i ^f®tP 9 rfl^lnR 5 nT in<Pln 1 ^R 9 fRWf 5 tR 5 nt^jll 


R»N : R'®&f 9 t RtRlR Pt*tR ^ftW 4CR PotRlR R'^CRR R^&K ftlCbR RP 5 ^ 9 Wf 9 lR 4R 1 

fHl%RlR 

R'$t>l 9 f 

(ftc4lR/\!9|i|IC^h) 

R8RT 











R 5 R® < 5> 9 ln®t, ^RWJ, Wt 4RI PtpR RSRP RlRPR R'®&lc 9 R RliilT RRPftt ^Ps 9 ltP I PlfSt PtRspR 'QWR 
4Rl(Rl, t>ft«rl'®1i| RtRT RR RRnt, RlRtP RR RRH PiORt ^®j|ft ■ftn s r 9 jpit WM "SRPT R^Vf 9 ! ifl^tPRl 
Rtn I R'S&M ^ pf*t RPT ^I^IPR 9 lRlR 1 *t ^Rlft ftnft'o ^RR CRRR R5RT I 


c^lcRC^ph (Cholesterol) : ppIpipScrIr Rfe^t4fRR PRPfP^tR (Cholestane) PIP 5 ^ 9 t^ 

PM I (flR 5 ^ ^I2|f®lR 2ttf«tW CRtPR ^ ^ItRlR I C4lc«1C^>cnh I^RItsnl^R RlRR 5 PM 

RTRtPI RW 3Rlf^» RR I t^R SlRstR 'ftpltKfll^R PtRt RlR I ifl^fScR 5 iflprf^iilR Rt LDL (Low Density 





##5§H 


bb 

Lipoprotein) ^ I '°k.*ic < p <4^ *I!^M C^lwc^wh sftW I ?!t*rl^o ^klcisi * 10 $ ^o% LDL 
5ft^ I %*fW ^ < # 5 tft e tW 9 ff<Nj <?Nt ^im I ^t HDL (High Density Lipoprotein) 

'5Tt*flW c t^o «tM c^lc'ic^wh ^11 33T I HDL ^nwIc’IW I 

HDL LDL- 1 ^ Sc^l ^IW <K$ I 

'^'®l*i *^l?f ftPItajlluic* Ijtt-S-’il’Sil^ (Triglyceride) I t < plt°iC'»5wh Thiels ’*TtWT <4^1 
*tfte ^ Rc»iw 4 Si’erNl*! 43T 'Sf^TK ^31 3C&3 bPk-9 'Q 

M»lc®ic*S«ih ft fa's ^ foc-w <?NT 3ST I Stater ^ M 

<?fwfcaf3^C?I 5(1^ l c<p I c®i c« I c°i^ ^T i f'sn i ? C^NM : 5C 5 it I 


C^lCTC-^WlCTf] 2R5l?T 

^C<IS1 ’ S IH 

Sf1^/C®f5f Pi'GIcsi 

"SfH 

SJN/C®f3f Pi'Glw 

LDL 

i.'bv- 8.<^ 

i.'btr- 8.<b8 

HDL 

o.ho- i.8<? 

o.bo- i.'btr 

Jj1$-IjNsI^ 

o.8<f- i.Vi 

o.8o- 


c^c^ic-^wh iiH^o '^fWJ^'sfWT'siPK, l^^ 5 , ^T^s, f^sf, %*fa^ s CsT 

S&$ v5<*> c<p|c®ic^wlc®l^ ^fSPOt 

■SIC'® C^lc'ic^wl^ 5|]<PC°1 PlRs^ ■3^Mjs1\o ^PPDt C 1 ^ C^f?l I '5Uf 4 HCf5lC J tPCSllPl J 1 

(Atherosclerosis) ^P5» ^13 W W & a ilt>c°m wWf WI ^Tl?J I <wahlEl ^icsilc^ 

cws m i ^jWo ^ ^pr c^iwc^wh ^rf5 *^£RtE3 ^t*rt otu i 

WT ' 5 f%£5f^ '0|'»lc < q ^1<IC3JS (Ptf*! *TS> ^Tt?T I W t>°llt>°1 WT ^Ptt 

'Sf^fo ^ I i£j^ 'si^Hic^ «uhleril (Angina) ^®lt ^ I ^®^s?f C^IWl t*l?lt ^t 
'^fl'QTTft < PlfK e t W ^C?T I OT «i<HI(.<! 5 c^I- 9 (Stroke) <50=1 1 4 »<P'st'*9Si ^1^ 'SfM 

CW «?I1^| ZFE®T ijpvsc 4 ^ -*iMR<P ^®f ^ I 

c^lcaqc^wlc^ ^i<p|Rvo| « 

c^lwc^wh C^snf)^ ^olt « ^1W W I 2t1%i^ c^lc<i«] C'»1J'©I (Permeability) ^Csf 

2tC^*t ^*(1 2piH I ^C^lH ifllCiSjIC'er'i 'Q I'sQc's 

•9C?i l «ul'!5C<i*ih ^sic^H I'oRc.'o c^Ictc^wM <5i<i^ ^ I c-^lwc^CfiK -9C?i l ■^lc®ilc < ^ 
C^lwc^ocfih (PfW foblRi ‘%’ ^ofl I *tfta '^PJl^ I«'5lf»i*i CWt, I«'Clf»ii- 

ifl, %, ^ 'Q C^s l^ltW c^lceic^wh Slwl'er'i ^ I j|l^c^lc<i«i < p1^|9'o1«i ®fC*iJ c^lceic^GwH 3wler*i I 
cic^si ^flC^ wlt'ic^Mi’i «rl^ v © I 

' I 1c<l<l' i 1lil 2 Wf*l ^0 (?J ?R^ ScoaiMIsi CxplCTC^CJlh ^>#1^ >£W, W I 

«I1J'0^ i£lt^ ^J ‘ s fTTt<r ^ <j^c'sf] "SITWI CR$ (PfW ^ < 1'>llI^'o ^ I 




c<p|c a ic'»5wlc®isi 'sjiajt c^cs cRcr ^sf ^1% R^ot f^tg Rf®too ^Rt^i t<pl(. Q K.^wl(. ir is 4 'o°ilI»i$ ^cr 
t^l'SRlRR RMR (Gall bladder stone) RlCR RlRfFo ^ I RJlwStll, R^^st, PtfoPiR CRlt*t ^ 

«ul e iG<pte, e i, R*t^R ^ciN^s, RSRRSRlR ^'©jlRs <i^>c'o RltRW ^o-vso R^stsR R% GRtfS 

^n?T I ^ WRtW cnt^r R^R (Fatty liver) RRt ^ I 

-Pi\Sc<pfaul (Leukemia) 

^R^SR '^f R*Dm Fo*i R'SC^h RtW I S&$SI Rl«T (RslR^tR Mill's ShS^FtRt, Rt R§)cr 

«|I^|Cef r i ^l®f <PC?5 I C^s R^RFtRT <5l$,Cfl CRtR C<Plc*ll <P^> Rt l §l<ll < J i flCv® 2tER*f RflC°1 ^1% 

RRE®r^ \sT *R*?T RCfl I ^j&Is>Rl R^Rlft *ilPw 3,C°l W 'sr»)lo ?f)R|R RtRlRJ RSER I R® R5f*l Riba'll RlRR 
RffelR frafR RR I 

RtftRlCflR RjHRtecR Ri&cr% 1 (Leukemia) RER I 1 rScrR*iI ^ER E>iE5R cRer «i»q|\»|fi^ 

RlSflR E^o RgfRFtRt ^ I RER ^i<icais RRRtt, RflR Sf^C^ RRt Rt "^ER RTRt, RtR ERER Rf 

Rt fcafl, ^ « RlERR ceflvblil R]Rt « igiPT (5&T, Rt Rt R^tRtfs RtRt i5RR*l ERRT CRTT I 
^Rc<l*l RG*IR RSG*1S IrvSgrRsiI ERRt RlR I RGRR RRR ^ G3M QJo ^pRR <PC°1 R5 RflG'IS RRRTt ^15 ^R, 
Rc-I<l RGil ^ <m*j) G^lG^IG^G'lfl RERT I 

R^R^fi? Glffl 'S SlPoR^iR 

v *IJ|b|<f i 

RRR RstRQ ^l<lca(S GRlGlI 'Wf RJ ©WlF <)tRlR RslRER R^ RRfc R*R $,C*J RlR I^Rl ^RlsW RR, (£[C^ 
^<#IC®R ERtR fR?Rt ^7tER*fl ^R I R*ER RlG«llRtafe*lh ^idflRRR 'RRRt RGShlSl EgflRRfRR RtER 

^fl> ^sof^Rs I RK'llcic'f f.lwW %*R s»whlI5 (Coronary) ^7^1^ R^Ul I 

RtWI 'siRwi 'Q W f^?f ^tKR 

(RR I FlWfl ^IW •>lI^<P'»lc<1 RS^Bf ^s(T RTWlpR '■^ '0|©rc«H$5 WU I^lIU 2f*fH S'SllRl 

' 5 (1^ I RTC^rr '°K. c i<P RRR "5fR WJ ^ &®ll&C®l RjRFs ^[<; <PW I <PC°1 2ff c M'®t C^IR ^ 'ojjlol^P ^ I 

J i»JCfi ^ «ufi»l(. < p ^ So-'bo <q^si <i^^1 c»ilc^il5. ' 5 f®l'ai ^c^RT, wwi iv R55^R 'o^-lsil'S 

4 caWsr ' s rc*rr 'swr c^s RtQRt stRiR i «I'*iMj<ps rnm& irrr 'srf^ 5 c's®!^® ’jirbt 

(RfllFi , C'ORlI^ ^jlFi) , '<p|-»v<ev!j (Rt%, fw Rt ftk<P1 Rjllo j 1 ^jlFt) ^Rt, W! ^]<l^<jliR ‘WllDQ'9 

’lUjjR Rt ^?n?r Wf ^ c^t (TKf Rln I R^tT R(oHt, ^fWlSf^o 'Q RRslR C<JC<PlC-Sl RWT ^ 
CRt^ CRTO RlR I 

CsTtE*1?T R^*tR^ : ^ RjfSRs RiRT RR^o ^?f I Rc*1<) R 5 ^ RlRlRI^R 215^ R]RT 

'SR^R 'RRt Rt 2fNf»l < q>'»l(.<l ‘il’vlPl'S erl'olfl ^RR CR^Ra RSS^R Rt | RjRf <)t fRCR 5 Rt RlRt RCR 5 rI^(.«I Pit® 
RltRI RtRt ^TCRRS RRR RRI « RlR r!^C?I RlR I CR# 2t5Wt^R RlRt^o RtW 'Q R^R ^ 
R s R^RC 5 T s Tfi SfRK <PW I 







3l^R : ' 5 I3 3 3T C331 %3 '°l<IC3, 0 ll *Tf <PCS] ?T® ^oHSFolf© $plf®r <pIs!C?J v&l^lcsisi ‘ s 1^t 5 r*f OTQTIt 

wMn I 

•9whlR ^icsl’t ^35 ?,icsM I csrffl C3£R blue's ^c°i Hcd R>^ t^rrsr c^iw ^ 33RR, <ilc'© 

fi'S’sH faiisc*! rnt ^ri?r i c<h*i- <233R *rr 3 rt <3 ^jtrrfsr 3 rt 3f Aifci, 3I3 JI'»jI 5 i 9 rf^w*r <^1, 4 ii>i 
^p°t « ■“ti^i^fw <rP \ <rPi *m\ 1 3 HR ht ^itsrrr, «w 3 RR, 3 rr, ^ 1^5 ^ism 3 t 3 
OTSTTfl 


^tFte w ?Nlw $*mr 



i> a iC'o 3KR I nHc<isi ^IdHsIsi ^isicaisi ^fwt 'Sf^sM I $133 ^3 313R ®MJ 3f<!><p 'SfRi^Rt (Life 

Style) 'Q 3t3J WIdcisi 3Csil«rt sieves?, I «THT 331H3 C^»T 3T $13C3?1 UK's 

<ksi I si si c^CKRikslM ^Rc®s 5 3®ilPiw> ^1*5 <k<j $i3C3si <k 3 3Tt3> | 


■sjiw « wit c^?r fro? four 3t rT3R3 rifr ^3 ’ll?! 1 wr ^ii-wi^ l^t ^hPr 
'Q 33lf% C s 1C 5 l'S ^sR ^13C.3S| 3^$ •»t»fvo ^?! I ^I3H ^f33t ef^lsi Pic^IOjC^si R<l&ilf “1siksi3 «mj 
^TCiFR 'STCot $1c3f*R ‘‘t'fs <PCsq I 3t3J flll&CISl RRlt 5 ! 3133 313 I C33 313J C333 £s®T, 

■&f^, '3|R>R'® 33Rt, 3*^ 3t1J 333 'S 3H3I3 i>csi, 2ll^®l^T*i 3l3f»i's <ll?||ij iiRV^lkl-frilsi 3137E 5 ! ^33 

3f»3Rf3i?r 1 

(Rheumatic Fever) 

O^lt^tWPT (Streptococcus) ^^^£33 3RRC3 ^ ^l>MlPta 33R, <gsi-^^® ^3, SiPicisi 

33R 33m% R^aspR 5 C313 3l v »^csisi Scg3c<i13J c t*H I ' 3 TT i tW c t ,: ® f*t^<p|c®i^ C3lt33 ^33 

tSR*. CRR3 «IC1<P WI3W1 TO1V -5?!, Rt“1*q 3*£3 ^iPl 1 ® I $lPt® 3f3 4 C31C3 'TtQ ^?T, 

^,nc 3 p| ( 3 T 3 ?. ^iPlcasi 3 * 31 ^ 1 3 t « 13 « «k.'S<p ^PRT ^t% 3 ^s ^ I WT ^ 31*3 < q>sic'o 

^W 5 ! ^ *Tt ^ 31 C 3 ^ W 3 < 5 lc^ 3^113 7 f|?i | 

'°IC*1'9 (^3! 31 CsfM 3^C®f 331^ 3^0 ^J<! ^3 I 3C3 C31133 3C333 C3TO C3C3 ,513, 

^PiRsil, sP|%, co^lsj spjl^lc^ 'sR ^JlP C33t OT?T C3W3 ^3p3p) ^|3lt 3R I 333^f 

J i3csj '°iP3 j iF3c's RPlt, <£0*1 3l'Q?It 3]^ ^c<p "lhcu R8 C33! C3?f l 3Nf»(<p 3<flcs! 3) C313 “HI'® 3RT c3c=i 
C3HPiPl«i wr^trr (Penicillin) ^33 33R3«l!R 3C3W Q <Rtt3«T W33 C3W <^tt 3tQ?It 3R I WsFf 
C^CTWCSIWfl 31^0 33W Ht C^TM 3% P(SlI»j'0'»IC3 C3PPlP'l 3RR 3313^ Crt I 









i. 

vs. j^f'WW Star'S fa fa? 

8 . irsrf^^twft? 

<t. *h$t>M ? 

£f*t 

i. ^.iFl'® < 3*4 i 5 <, ft?l I 
fc(fm *flf% <?TW 3 fa*iM ^fat ■'fl'Q i 




*f. »llC«ll<Pl[^ill»J 


«t. C’lft-'PlRsflk t^M^k 

«lWI*p|V8' Wl!w C^O C’ffi | igc^GiS ^bC^I ^QTJl^ W=t ^? 

^ *f. tfTM 

*t. ^ 5 [f%g^«t ^r. 

Rg&S S-nH^ W ^ <iR?,'S 'Q 8 *T*^?T 2f£]^ ^g^fftG : 




*lfa*T 

A 

'o|ft»l 

B 

'®l»ifti*il 

AB 

sll'Sfl 

0 


VS. SlfaGIS SG«51 SlGfllefl ^ f^fai; ^ faffs *fl3W? 


" 4 s . ' 0 |f»k 
sf. 


*f. 'ohftill 
^r. wffasi « jit^t 




8. whRsI- 


i. ^A,B «i W 

ii. s|RHm> W*fH 

iii. 'sifter sJ5*t ^5 ‘‘Haw 
Rets wHlt »ilS<pf 

i « ii i « iii 



spit's ^ ? 

*t. S S'llnHf&fl adQHllITJc'ot'o %pt Stefa I 

x '3 v HnHfD qR Y ^*tsprsft 'sfaw Sliow wcjt^ wotffPit ftw Rd<H <w i 

^FiH 511 mc*w w*\ <to i *ii4(B qtflfo'e c^hihh^SI sflk&lM bHsJSl 4>t#w i R>§FH 
wnm, ^ «kpf® i h <«* s*i^l OTsr^PwPitt <uNi, 

*il*itb ’sr cpp»ir?ito^ i 'smi ypw 'bHioM ^*IH(?Iot R>R R^HSI^i RStai <ra 
SRSH^% CPR i 

*t. #M« M^W S«M +M ? ^tw <?H I 

*t. -'ilcwm ■ j i*4 j ijh-Jc B iia <pkH sjKiI TO I 

fa. 5*nHt<p SlilR'ff *i»i*ul njw nifal roHlb «iRsI»hi«Hj ii&^faJftltTO l 



1^ ^ *W% Sfafa X[t&| «tJt% Rfi*l?l «tlMS “H^lil'jllu ^iBf I 

a ai% ?ui%- Rpivu sm 1^?r i 'Ssfttr « 'sri 5 ^' o^r *m% RA*i*i afoiit $ ^iibbt 



^ voft *ttfr dw ^iHfll— 

• 'Ul^lU flFfoBM l fliHt'^I1'*Ut^Siro , tl3I^I 

• ^cwi^ww 3*rt ! T' a id 5 iy^ wi 

• »lii *Q ^Nt ^ac« 'lias i 

• ^-afstm s#at « «|j|% Rfi*w <wc* *tisK i 

• i^'ot.'-iiis can af^pfBRi 

• fBtfl <Kd fS&Vft <MW dtsr^r 

• W'SUM caw KlI&Mld ^ *tliR I 





^fsTSTt CT Stitts <11 sci -«ilwls»^'(tslsH 


(Photosynthesis) 3 "$*& (Respiration) 

ifitaflta atom "sriwr $fei «tJt^ RR>m 
at^lt Tjf& TRSfB'5 "53 s totals «? 
(Wsta "siHtOTI ®f%tf HlSls^ils *lws 
(Physiological activities) *tfeto <feP 


«Dto ^csi Aftsl clw w t*wf& , fi1 5 f 
sl^cfls ’iGltsd CT?r <M l Slits zll^ls tool 


l&s so i 5ficss ’IjI^Ia Wtos 


’sft 5 ! de?ri3r w c^td! few c^i 

*15331 dJprfPf « *I^‘M sta»ts fiFEcst 

<*W "siWTFI Wcbm (Oxygen), '^T (Carbon dioxide) 3 «iijHj *dtFW RFtos fe» I 

Slits 2rt%I '*IP5t «<licets 3 ^t%^T^ra#5 isw «ilsHslsH ^l^tl few C^*TT ^1 *1*11*5 diesis 
S’lPMfip® ■sic®il<f>t'x:Wc i ta ^S\ slc«ils”rct:tac«l ^«?1lfe '^fesH ’IjIcss 

Will* W I Will* ^Itfe^ 5 ! 3|^a|9||^!j ’IjItSS 'ikll'WKfcdscH <iml* s>sl 

«l$ wilth-ash^® ^HSR 3 ^1% *0lt-ss ’iGtaM sHtr^wHl 



StffSsl C^*IT *llClta»W:taH afelT OlCT* ^5lt Wwi *Uto ^JT I pulses 1 feWlfSj ^8 Vl»t 

fiifesrt ^sr, wr i 3 3 h Wsur ’hits* ^ic® i ^ 

’01’T *IN5W C'StalSls "511*0151 WcStH CWSf ^C?T ^Wl *lfe® <Pld»S tl^CS CT CSpSt-St 
(Lenticell) ftsfr 'STWTCSTS <*1*13 Hilt-ss fifto* fe? I <H ^0 *HC^T fe? slices'll ^fel 

’*l5Rs*OT«irfeff*itrari 


Sfe *tfeH zltsWr^l* ’OH TOl3 3*53 I *ltel CT5H 31^ (M*P Wears 'alSW&a 3 

'oiijIij «tn^r *rete ^gi ^«T3 >iifei *nft sjcat^% «w*i ^esn '^rslw ’Ofr 

RRsii t»*ic« «ltw l 


'atl^cers IN*? *ffeW ®*l|ltH I Cfelt 2H^ 'Olftcew ^t , *1t?3t ^lt I *lllSC1« ^Jl ^lW 

awl TO31 « NWJm CTO31 *\A ^ trt C*lfeHn ci^cs»lcs Hl«Hls»^o <8 tldW ^ItW 

Rftsl set I WTWl3 ,, l%^l^^n ^wcw^utw« aww% ^ CTttW I 

«i1Icbm 3 ^ $HhlG*W 5^*0 Wills WT ^*1 3 «Hf^ ^51^^ S’ilih^c*ilcs* 

<t^<fic-s fe9 I PTfeT sftw dlR'e 3 3R«i9il^3 m I C*f d&sls ^Wt sfiiwi 5W 

3 ¥lt«i^l^ Pi*»s»Mi W V! d ftife afel zll^cic^s «IH)s^cs» ^1 

'odleercis TflW Wife ^01 ^ Wcs> sjs^Is dMT Wc« ^tlW <iRt#l Pi^Hi "^Bl 

^f-18 , llsRwIs b'Sf-io'Sf 




CTOiJ STCM vflW^BT ^ TO CTO3I C^fW ’tfl*is*t»i 

•'iHlR'O^SI 1'itis Wl RQHlifiJ ftjflfl: 

C 6 H 12 ° 6 + 6°2 ► 6C0 2 + 61^0 + (4.fS.ft) 

+ ^T^af8^+ *tift + *1% (^.m 5 !) 

?r&t dftr® cstm ctots; sptoi 'afawM aw <m CTO 5 cns *sw$ ®?r, 

1 ®T' !i rTTO' a lNlC‘W TOf Cto TOt WT'5S' S ?TI TO e t ffiAtlJ* C#t CTO 

«f!TOl I CTO?? <nw>«*i, ' a iw'©*i $5? ' a n*4fc'®$ ^ftJTPT '=tftw'i « 

TO I 'siU’iW’iWJlI^P C^?iTO ihlR< zJfaMe ®TO® l ‘TO 5 1 

H-Wi (Respriatory system) : <n JlWWJ 

’ifitolfo'o ^ c*t^C*llW iflTOJ ^ ; >lH'a« TO I RjjPlfa® 

^wt»JC*(1 I ^1- 

i. ' S TPTHPST « TOW 
■^,. *t*Wlt®l ^T 
«. W 
8. 'Ihilft 

<t. 

'&. 

W5fff 

i. HHWhS « ^pfl*N (Nasal cavity) : i'li'aww SM>T ^ itPi-s»l l 4&T '^’tawra $TO 
<*r*fi> QiwWI^M TO?JI ^ ^t ’nPpffil »1ITOU C^TOT n*%3 ft\ m l *wm* 

^ i£) ®^lf*N> TO, TOT ’SH^I TO *t!$ I 'i|Pi«p| <im«TO *lf$W W, ^t 2t»fM «W 

fcTOfl^TOCTOI 

iW > M ilPi<pl 1^5 « ”HR*i *ttfa R*?'® I tflwffc 
TO*lt sflffaW BtW I «SRT »i^«M c*ihl^® « 
v h>M«M On T SJ3=^®5T# TO*lT I 1H- 

siffwar ^itap® Rinh ^Pwr, eiMSNtj, « 

«ttro ’st ^ c®tn 'g *t%$ ^fTO 5 ^uri <ro ^ 

TOM ^RfH *(rt tH t^ To ^ I 4W t^SWW 
^ ^SURT ^TO f^0l 1 3^ t « ^ 

^ I WT il^T ^ TO^ TO C^TOT ^PlS 

< wjc'a < TO «^t I 




ISoJ: "iMHH G *(*1p|*1 



ethResh 




M*|R"| (Pharynx) : W^T '^agcs* v lt>lc« c?r ^R3 c%si ^r, c*t 51$ *l®% I -Wlc^ 

>fb1'»'»l’1 SHRoM tifBt R^'o I t£BI v h)1'*«IC' i W ®*lR®W ®^fi> C5J& Rr^fiw TOStWl 

®TfW, ^hlRr^l I 

#il « < 11 % <ffl*ni<*>Sf 1 a tot i£fBt ^PTMpI?! 'ttMW ^ ^CJI CTO I Wf C^lFTf 2 PPI 3 T *I 1 TO llR<Pl TOt 
'ad^lC'o | 

©. *HW (Larynx) : ^ »l*iRc«ia Rt& « ^tC?T 'anR<l'o I ^ < JtW fjf& c'lft 'fICT* I 

•flic'll *Kwa^ ®t oo|<pH<p^ i Sdca Rr^l t»l<p*il scsiw, I S'lRr^i 

(Epiglottis) 1 ^ 3^Pr C^PS^TRI ^ITO ®fl> C*M ^ ® *tW ^ Wfilill® ^£3 1 ^II^ICjW 

tot ui^iiUi 3-q^cas ^ a>s?CTOi wr a<ulR »i«1»iR ^hjilRc's stwf w i ®w*$w 

C- 9 > 1 Cll 'qR^PlC^I 

8. dhilR (Trachea) : ^hjilR* ^P5j?f 'TORI® ifl^tFMfOTI 4 iW *w<icq« R^KH 

®QT R*^tja Rts flnr n«lc»1 R®^ <j)^c«ifl ^R? wr i dRilR I ^ sj% <p'®<p’jc«ii 
<Niil<pta '»^1P<I « c®lf*f ^\s\ *lft® I ^flai R# i ® RlRc® ^ c«ih^® 

wh c®wRw^'5(i 5 Tt : ?n^if wi ^i>h% 1%®® ta c^*t? ^2fan®% awn w?r ^ 

c B ift»]c ai ii ^R^iiw csm^m <h^m cro wr cro i 


<p. awR (Bronchus) : ^h-ilR Wffl Rjjk"l fflw TgrugiOT R<pWs| wr ®R « Rw 
•fKflf Ro« TO I “11^1^*11 s \5H dc^H < p« l 3^1$ iIm dRIB'o | <g*i«gc*i 

dtTO w® TO ^ diWl® R®$ to i ®»Jc'»iic<p i tT«JT i 


4>. (Lung) : ^»i«iv8caia 3*IK I 

■q^’towis R'ofl ^sPlc’wa died 
^Ri® i <iif& ^napr 'srt®i « c^ra*i, wi 
^fl^irossn 

R®^i ^ RR<5 3?fT *rtw 

<# '5(1^s I ^ wlcera '5^<T SRs|ST?PtR^ 

^ir i wr il^Riil wt?i ^wi ^rw 

<i*»c»llwia c^twt ^*t ^rtPt *it i <6^{.*i ^R?*tT 
^t sltn<ph, ^ ^ dl^lR 's s«^iR 
cjtw I ^p%T?Tlt ^Pft 'S|JHR'S*11>| (Alveolus) I 
^ 'ai'iWPto HNIdlc*® CiilbiC^SI 



15®: *1.0 'SfW 


xrc®t otR(® i •itot'H Rw »ishR -ql^lRc'o 


^iMIiil® i -^r|R <tt®*it 'sii<w^l ^t?it ^®rt^® ^aRR^i^piR^Ri-^iiR^i ^\ dRc<R5® i 


dc<i“l <mc»i oqTti* 'TO®! <£C«i Sci « «tc® 1 =fT 9 Ht ^?T I ilRs»l<i ’ll® ®® 



W, ifW RtU W|MH SHH ^0> I 


I ^PlW-fri 1^ ^OT ^BT I 

•\. VtTOtf (Diaphragm) : « SkHwi W^t ^ I C*WOT 

^w^tl sHlR® ^WS *TC®T I *NJM ftu>* ’flW, ^’HSflGW «I1V*H «tfa I 

*qffr 2Hil*l« ^pi £-iww ftw fcd « ^ «t<HI* faw i TO^tt «h|t»f aw fjpM 

•im^ori 

H>iftir. *iiic*hi w*inka 

*HRc*w Rw ctw «ltw, 5 7*i 

*tw l Wf iHMtjfci ffcs* %ff ^»i«spw 
^ RRcsi mm w® Mian 
tuim m iwi« t®\ 

Sjl^R* fccs«swhR l^wiRw ’*rterc*lft 

« ^1 I TO^Tt RtRl 

Rw CTCT ^ fl ^F»f5S5 SHIR'S TW I 
'°(l«'0'i CflOT ^T 

^15, ^C 1 ! «tj»i^ws R'euw ^gr SW ^l$ww 
^gjyWsi ■w’HflOM f^ssi 

« <il$uw yfr°Rr >wst ?r*i*r w sPIH ^ few sfprt *iti3r i c*ift >f*iHt>«« 

’Urw^ sHlR* i 'sR; ^ifilu ship's w 3 Hw« few fcdr •qvrtfluw ^rt'<H 
*sl , oiR<p ^*it5 %si ^iot i <*rw fe'ocfl* "AUgi yff c^ *mr, wi 

^r^r <il«H fennel <t$ua fe*fe ^ i lirciw sif^Riiva s*ira «ncv i "^r» <4fct 

sRH-'ii i 

*W% RR*« : *tn% fefero w ^%wh « feftvaw f*iroi «flf!> ^ « 

<c^i<cws <w*ilPta fe'sof ^ i *D1% RRjiiiw ijlt *t%5 ww ^al ^jr i ^iRicsh c“IH s I « 

’•iRitwH ciM ; ’Tiwfl ^R5 ^jt*h m& aiwt w i uc® ac?rt ■ ; wsr *is 

, °ift«i ^ '°«HI« ^ I 'W ^ c'llR'a w^R-vIs RwlqllRwfl ^ ^ 

'qftR.wIcrilRi w i ^ *tta ««<jc»i «iRiww MftsilcMfl ^®t?l R€*f 

■rori i& *#?p(pw H’ni c^t 1^ *HiHn ^Ric«h irrpt ^irh src^r wi 

tyHj w, *iR<w« wh ^rSiwtifi v iR^H ^ MWs <£) Iwif^ ^ i d'jraw ^%wpw 'IRnii 



(spiiSW 

Ifcff °i.8 t^HSW'sRg’^H^jW 




<UR«H 


loi 


m\ I^wicjiiRh «iRiwm «nw i sww *®s»i « ^nsr *iPn»t 

t-WMM gtWf^BM «|faMM *1*1*1 <BW*IWMJ xfljHM «l^vsW t 1t ^5T "®T '5^Tt— 

*j?i*fipifl '■uwftePi e «re®sr yfds *rt^jsr ^rbh sj^ls ire® awr ^bii 

<£^<e^i cre^ ^c® ^cen stwf ^aisr *isr ^c® i»ic<i w iI 5 <iiI^'a ^51 jimhj *iGtoM 

^ftreeR *w*iw q^'9 ^ca ^ 1 CTPlir W RwidlRcis *iw 

r*ic«w ^t*nsr ^wi# e%*t itwi iff «(Bi%»iic*llRi 1 «ifti%»iic*llRi cflw 'sifawi 

*tna 1 

RmicjIiRh + «(ftcw ► 

qftftWHUlRH ► '3^'a|ftH*M + fttmtSllftH ('***# CTffi) 

w toR-wiPlw c^N?f *fcr 'qfticBf'i ^c?r swpt *®*l*tom stifiiT ott 

<ra “iPi-vicw awt w 1 wi« ®rt 5 R s t wtw wN «iH*i e t csff c^tw c%5 1 

^1% wl$»W&# Hfihvi: ^ ^BH RB»fll CTlOT ^®T w&rsi&a W?t I 4$ "^T w&TO&s SWC*T 

«ll<wH C©ff w iRl^lC© sre^f -^CS ^ *lPt<Pl £<pR<wlftfl suffer cs^ w «sw Stm 

TOI 'b1^«H(l^)b St*flw \(y\ iW ,3 i*W*lMil 'STt*OCST MlsHlte?* 3C?T ^tOT, OT8R8 

t«J>R«WlR « ^plPl 058 3*GT WW Wf&38 I 








iio 


“Pier- : Rc&s ^RT I 

"twra | z j | zl | ] zl | I zlf 



caW 

<1**1 <£1*1 ^^i-ivocatsi ^4lb ®iwt I '»l^l 5 1 'Q <ul^*ci>R<il*] ' s il3* s ]G e t ^ ®i'wtft> •iMI'oM ^ | 

^c*s<p w «i'W'8i 'Q '5pn^*rt i r^H <£*i<ec*i 7 rt 7 iT ^5ff&®r csim <?Pit ow 'q wsff ^ i <£*i<£c*iii 
C^t^ilw *W*t, 3twft 'S ^*lh'8|*jc a ll Wl 7 (T «HWT «IC*H<P ^T »i»mj| iffSHR* 

«ic*i'9l?iP , t <p^lwl ^ I 

(flJl^lT $Nt% (Asthma) : •q|^<j«t ^tPf ^ I 

*tKRhsi ^iPt , 4lPl 'Q Alfb C$fE^ ifT^TSRI WTlfNw « ^t ^ I 4ffi> CtlWttF ^t 

^Rl^lR's CSW *W I 

(?T ^ ^IHI^ 0 * 10=1 if] “lifer ^ (fiN® , 5 1?FS ' 5 tt??T, $I®W ' 5 Jt^ ^oJtf^) , <ll^ C%lT, ^iKlPt, <£p= 1 *l 
^©jlR ^PRf <£*l<£0*1 2l^*t <PSC“1 '% 9 l1^t ^08 V H«I | ffi’JlCIS C^Oi) ' 3 Tt*H^ e t^© *lR ^|P| O^fO^ 5 

% ! 1#^Os *ltC^ I 

<].lRxg»»] : <W*lf] 'RP'fa ^| If] (Sffl MCVb ■<rR] I 

wf 

- ^K't1*i < p^5 wv& ^im I 

- <5|i'*m£ »ic®t va i < WT *jf<u ^r, c^fs - *fW s.c*i ^rlw, t*t?rf <gc*i ^rRf i 

- cerlcs OSrlM '*5Pf (PPQTfl^ ct><5| <p«, ifPW f'O'Ofl ^Tltl ^1$. 'STTOTItW I 

- <£*1<£G*|S| <||^<|P|(.V8 f5>^»]G'®| «lR|(.et«i *i*|<|ste^ 7 Tt'^T'^t*rt2W ‘53T, tR?T C^f*f <?£ ^ I 

- ^iHff silC^ '^I'T'G ^= ! *l 7 f'G '3TW 'W ^ST I 

- ^it<rt^o ^sr *^1 

- 1 Sfl 5 T C 7 PQ'?Tfa *l»l?] ^lercsisi RtWf ol»]\»l fe'SGfW Rm* ijC<P ^TRf I 

- CSfl^t ^T ^ *tfl5 I 

afafl* 

- if] c^t Rsil i ]<i *rf i «w c*i<ic r i <ai^) R 1 ^! ^rt^tsrc^t^t <pw i 

- (?PI^ , «tt 1 iT(?t^ 5 T^I*i < P<i5 (^W'^(?^M 7 [t ! «ltQTItl 

- «llc i? l|-< 1 l' 0 | 5 1 ^f <]* 1 <ll *1 Wf I 

- (?PI^ ferRc*lf] ^»t ^T(?twR?I^o «fWl CtPR- 9 l’3?T(?lN,^f§I^# , f 

$BJlftl 




- ^nf f&fovii C'T'QTit 's m*ms\ ^i i 

- 3ff, *IM, W*ft <imls ^t I 

- 31*1^5* W wl^lc^ WT ^(Pil ’’ft'QTIt^ I 

zlfawft 

- >qHj<w <Wll I 

- ‘^ 1 25 e t, < ll- > 1'Mt i T ^T ^.cvs ’ff^ lifSH ^ ’lltisj?! •‘Wl I 

- tt*!# <31% «lhc<W ^lt <3 2lC«l|ef*H^C'o| <U<Rlfl Wf I 

3^»l5,lb^ (Bronchitis) 

I^vscji «n^s l^ffao ^ i «ii^»ic e t l^iNtozj 

| «|>qHj<q^ »|j|'oc»ic'o ^R5«1t t^o ^I^QTJt, <3 (StW 4 CSlffl ^0® *ltt3 | 

4^1?f ^c®r ^ 4 cstc^t ^rt^ho wfa sitw i >n*rt^ e t« f*P3[ « w^ 5 ^]f%^t 4 csrW 

C#f '6||^|»^0 | ^Sf‘ ! 1H, <#£^3 <3 Ij 5 e 1 <4 ^*t Rc»1W 5 t e tJ ^t ^ I <?PR- 

WlJPlTO ^TRlR <3 C^RTSR I 

- ^iPi , ^ ^lt 'Q ^ i 

- ^tf*l^ GJ# 3PIT ^53 3>GJ I 

- <Sl%^Hcil'^TW s 1tC®l 

- 3^ 3l3fa C3G® 3tC3 *Ttl 

- 3>tf“fa 3t£3 «K.*1<P W <^3 ^ I 


- *J33l3, ‘lIJ’ih , T5\m 3t 3ffl3F®t 3T'Q3T ^T Wf I 

- '&l'$l«ifi ^rit csfl^t t&fwff <psilc*il i 

- Cfll’l)(.<P $3^®t 'Q ’J^S v|Q c<5(i .| ^sff | 

- ^®T \g 3fa|?T ^Tfl^Tf I PPM- *1?rc ’>55, ^J3 R'ojlI^T I 

- CSTt%T 1^313 CT'S'Stt I 

- *233(3, 4 Ju3h <3 ^rfa 5 owis 4 ic'®l ^il'sjh 'ojM *wl I 

- *J?TRtt% <3 C*rt?H3^ 3fiiw3 ^IW Wt C 5 ^ f^® **tW I 

- 1*l3[3t <7M 'srRR 3t 3tt3 c^ilnt.^ 3^f3 WMT I 

Fm3ll*i*il (Pneumonia) 

RSc^lPi^l wfi> ^^C^lfl aW I «l'Oji^ s ^l'*l '°lMc®l ^ CSlM ^.C'O | <3 CStE^ ^ ^l'?b| 

»t^srif^wc^iT^rmi f*t^ 's i 5rt ^i^ivai^csrKi 



: R5c»)l^h (Pneumococcus) •TtW 5 Ail^filRisilsi 'oiIsp^g*! 4 CSM W I 

Wf 

- <g^i<ec»i <sro wfifa wi ww w ^ | 

- ^S|f5f \g >^|ji<p45 W I 

- o> tsw ^ c#t ^ w i 

- ^51^ ’fe^W5K<T X|\a^\» ^TTtWW, ailshai^ ^h<p£wi 

- 'ul'®lcsisi WPI*! 'oiyil^l G^t^fa ^3^11 "Wl I 

- wi 'Q *fl'S?rtG : Tt I 

- *itft «ih mtn\ i 

- 'PpJ,, W^gw GW ^5t *Tf “TTC 5 ! I 

- ^IRaI*! ^T I 

- Wl^lt-9 \5<pvo|i| 'G vj|^ t <q C *f ^?ft | 

(Tuberculosis) 

"Wf t£f^f^ «q1^5lR>o WlW 5 C^M I G^G^lG'lt <m, C<IC < R s IC*il ^Gil 4 G3W ^131 ^g>ftvs *t[£3 I 

'5ff^5 ^voc^cvs ^t ^Qc-qc't G'otGst Wf C3t% 

^r w <wi>t w ^©m <$ c?rw w®r «ngr|i^ ^ | ^cig^ *tim wt ^^rtaj 'sppgpra caM i 

'°iI' , ig®i < H^ e tf5t ^g^Igsia, W I gigasi c<jc<pIc«iI ^TtG«T ACs *KBT I CWT- ^af, Al^, <6^ 
A'fflJiPt i cwa ^ <sncsm 'srta^ e t w^r wt swf 4s n?r w i wt #^35^ cww caft af^rw 
C^o <q\s<pl^1^ WT*s ^ giag^ ^1 *f^*t 2W3 < nn I 

: Mycobacterium tuberculosis •TtW 5 ^ ijsiwfl <ul^cG9«il«5 «ili3 5 »iG c f 4 C^Pt W I 
’iRk^G'f <l J 1<ll'>T <1^0=1 «li'® J 1AGer GIGA C3M ^hJW <IGb I 

csrffilMir : &h\»ta ’iff^T's jiIaIg^j <a caMl^f?r^!"?rl?N 

Wt 

- 'Q^H ^G's «iIg>*© '®iIg^® AG^ I 

- Tf^olGA^ c#t W ^if 3 ! I 

- ^tPf ^r ^?|i^s ^tf 3 ^ ^rw ^ 'Aii?r 1 

- SllG'® ' s lPT AW, PlG^G^S PtG<P ^ ^IG^I I G1GASI ^®t' 9 t 5 f1i3t ^ I 

- ^G<P ’PfG^ ^PfT A?I I 

- 'Q c 9 !^ %5T (Fffl GW I 



- ' s iwT s r*f BR^i w i 

- 4 BR^vil l \sl'®lw^ *I^F*f «i^i<ilS1 csiffi Rwjc'il ctwfiT l 

- wl^lc^^PlI^sf JijhlcblR^lc^ ■‘‘tfrtM ^siRr 5 RraT’Pi l 

- Ji^qR 5 ^ ^Kf ^0 i 

- <Sl% W^T^'snf&^o CWS^JI I 

- C^R ef'iJ T5R»s»tl 'Q ’iRR's ^R3<p<] ^llcus ^J^tT '3Ht I 

- \!si'®icsi^ RtfRt <u'o]'a c^fwt ^^n?r cw*i *ra i 

- 4 ^IjiI^i<p GrtPisr'snanpt (^s ^ wt stw^ R.Ri.Rr cw^n i Rf3?t 

| etG*i|$ *1^ (?t^ ^ <5^^ "STWr 4 fi><p| OTQTffa <u<p4t "WT I 

- -^vo^ic-i RR>sj fi^hM c<K*i] 4 fi><p| OTQiflW ^iwlt scsit,^ I 

I^IBT, ^TW?r 4 ®rPrat Wit ’iRR'o I 4*1M ' 6 |>q|' 0 |R < q> R«l | erc*i*i '*P!°T I ^l^cGlPi^i 

R«l«f*i zJ&iilij 4<pfi5 csft ^ 5 ^ PtW c>lsifiJ ^'SW c^lWsi ^T??tTt <ilv»(.'o «ttW I Rsg wW R'slw 

sRsflfS RraRps «ttw i c^ifti 4t w> ^ c 5 ^ «ri«iRww c^w R'sIsh w «?itc^ i 

ifra wi n&jjtsi i 

CW'S Rwlffa oi^biR^ CW R'olerom WI I sftWW CWf (^ Rf%^ St^f *l#tC 5 lffl 
'Ol^h <PJNI?I C<W ^f56c® WtWf I 4 '»ltsl(. J 1*l Wl ^ •TltW Rw iS^H R 5 ^ skllflR^ 
*\^$ ^R> <PW, ^Tf C<Pfa R'oIwm Rsl®^ 1 jR CSdOR ^IHl^J^S <Kfl I W <PC°1 C<W R'ol'etC'ifl Rfl® c t 

W> ^C?[ Tlt?f, ^?T I «IC 1 <P WTI 4 Rr C’tlW C<Plc<(«l Rtc^ W®! 4 < 9 l^vs ^C?I ^Rl Wl 
(Mw* ^R<r Rji® c Wft csHfiR ^iw ^*1 <ksi (?t?i i ^R> "55T , ^ff i 

^Jhlsi CSW I ^ Roles, ^ipMiC**^, J'SC*!, 2 ft?r 5 1 W I 

4»Jhlf5 (Lung cancer) 

W ^SlCIfl <PJhlW?l < pjhlc«l51 2 H< 3 J 0 H -> 1 <Ct>W (^Rl I '0||»llc l 1?5 CIC‘1 ^Jhlcsi ^JSI 

2f*lH ^<2^ 4Jht55 1 

<£ J 1<E > J 1 '3|1J'S»J 2f*TR ^ST’tRT I 

- ^ 1 ^[ y Q 9 lRc<l < t 'Sf^t^T ^C'fCiil ^C'S ■ 9 ftC^ ^' 5 R w (c<l»l*i- 

<^jhw^5h, «ilC'^R'9, c^iR^i*!, Rc9°i, *rt^ ^t ^jlR) 

<pjhl?] ^ I 

- <i , eiI elk'll RSwlRfil (fl ^ 5 *mc r i*i ^ ^R> <pw ^it , 9 lfi<i'll(.'® <pjhlw ^ y ll*^oR's 
^511 

- ^ '©iR^i«i ^i%r ^rf5l% <i1^c?i c^n 


, ^1<iR«8H 



wt 

<£^<6^ <pjNg?w zIMPto ®P¥ e tt^ 5 Tf 3^®t ' 5 HW ^T ^fln SffiM Wf '*fl?I, wPlR*i WCt> 

«?n^ m\w\ w ’ftw i srNt^s X5f^?n?r c^pt^ sr^t*f ' s nrr c^Tt^rr ^^jerr— 

- *I?T$7T 'Q ^Ptt I 

- '»?J 3 ^W ) '9^ 5 T^I 7 T iW^n^Tf I 

- ^ ^TTf I 

- <\Mn gVPl^fw ^T RScajlRill ^!Q?lt I 

- ^Pll '^*X'»<1, tj^vsl, C<plMl sjf^f wt 35?f ^ItSTIt, erR}>l (?Plt OTQTTt I 

r 

siNfsfa 5 ^ihicfiii ^skm m$m ®mj csw f^csw <mi, wt i 


- C3l£S|<J CPtT C 5 ^ «Ml\sR®1C*q 'S>tel«ra %rl^f C^QTIt I 

- C^ft f^falfl 'i>l'$ICJW *l3l*P*f ei^ltft '^f% < v 3 Tt^ ^J^fT •‘Ml I 

- sterna sscm W I 

zlfawtt 

ftPfoWOTS 'Sf^o, 3F©wlC«f Pl*PlR'® ^pft C^TGTIt CW *lfc5f ^Plt- 

- *J5Ht"T 'Q Wit 5 ? *Tf ^T I 

- 'aifcfsi'® p erl's) SI ^5Sf I 

- ^rtrrrsT ^at i 

- *iEHM»ic'ai ■*ii<wfe *mm 'oi'oji^i si^s c®M i 

' s ljlc»<Q'9l^ $I*iP5 FUS'D, F^SjRujhMW 3c<Mfl ifiW, ^TNW f^t*l<l'8e s t t f zj<J>M 

<3T, 2R51W zlfowift ^ET I 



*t. $$ 

i. 

3?n?r^iw#t? 

vs. "ft ? 

8. 'snu^ii* ^srft? 

<t. ftvS<xll*i«il 

SJ*[ 

i . TOl CsJttsfa wtt^lt <?H I 

i . Rc&si C^Hl^ ' 3 ^a 5 ^K c t ^ ? 

~*F. '»l$sh *f. ^jHpcGRill 

*t. ^ ^. Cdlujlcerlsil 

vSRscifj ^tJT^tTT RPwg?i ^I3HJ 

i. 

ii. ctFCc^ 

iii. 

Reus c<pHfD 

i « ii *. i « iii 

’t. ii « iii i, ii 'Q iii 

Rct>S i§ l ft' 9 ft s fT> ^ 4^?, VS 'Q 8 *TC. vSvQ-SI ^Tt© 

■mfM^P l 3^ 9 1's|s| ©r-ii Rv©| Vto|v®|c^ '*l3t e tt 9 ljJ $.C®11 I ^sl^lW TSfS •SIC'®'S| 

^S?|T ©fl'fl'l I ^rfSf® Vojc<qs 9|R><P3 'Q ■*|t^55f^% V5[R^5 <#5Ttt«t C*fc® f^H I 

vs. R'ols t<phfwi ^ siwic^? 

^5. C'lR'O f|®<pf®R 5 t 


* 1 . (?^0 



«fhR»H 


iifc 


s. ^FkltE- 

i. cnte S’llih 

ii. «<Ritwra "JltW RR>*il ^*GT 

iii. qiitf W 

R»fl ->ltS<PF 

i « ii «L i « iii 

*t. ii « iii i, ii « iii 



tear- P 


tear- Q 


~$. flQ&H C^t*T 'oifaw'l ^t3f ? 

SiR*i Sgt.'s ^im? 

*t. P tiRMxj'ifii's 

*W»I RRUCJW WB5 P « Q <$IW ' 5 MtsW R«Ulfl> MNW '*(lWlt+ RtJPM <W I 

WlPf^f ® erlftH ®ttal*r '©HI t^fW ^l«r W I ^iPt « «mjHj ,, ll5i19<p »w*uta 

\st®l&ss ^SWI^ ^ I Rlwsj ’isital-Rltalsi *BT ftfow ?*T CT sltHws 'sk.Hs 

Rwk»i ^c?r I ^uRc^ erlRu'ro (3H*lfl> ’fl’R '=iwt ^"3f « 

Rl^atfl »(t® •‘Pcsw I 

'*r*n^rr#l‘? 

^f. <nco 

*t. aldtifl C^wMlb ■il'olw I 

?ftWT « ^flfStPBT <MM Ufa « few I 





wwi»j«oi ^rc*u aMsiPto ^tt» i <475 §Mwwd 1)514^11*1 ’jb^ci *i w 'Hfty» 

^ffl #1 C^CS ItT? I sMflPW fi»iil qlsl OKkA «HJ I aitota OTC^T «RT 

I C«fW <34 3*^4 C^fQ^t I <343- l-ntis 344 *jt<Pl«f tfSEWt ^3 '»|$.'=csq&a 

4® <4§ ^1% w|$s>ra&» ifilwi W <£^1^*1 1^C4 4l4 <441 £Kfc^ 11^141^*44 1 <4 

34Jtt4 <34 t«l» 1l$djlOBM XlfB'a I^J *W& Ri^I*H « ^W4 3l3t Ml*1 4**1t-£ «||C*HlHl *Ml 4HIC4 1 


<4 ^nfir nfc Hw 3l»wl- 
• hIims csdi UlUt ^sc« llsi I 



C4*3 HlE&t l4*il ^4W 1141 I 


^C$4 1&3 e ifat ^47* 1141 I 

wo (.is ws’tis 1^3t s>sc<5 Hiss I 


»i»ic>il«i’Jc ii rlci ^c^s ^f»l<p| UMH1547© 1141 l 
1N4 *jflJ zlfawW <41*. df^Plfl 1*f3t apse's Itai I 
^ Rs > c*w ®F?1 'e 1*4%f 1<Nl < ?*S(.'o IlflS I 

^ws "'sWPis 5 s«rls 'aHcwalaHI^Piwa ■qjWjl s^sto H41 I 
slI^wIMi <4H *js(.HI'ss ^ ilws 4141T1JWJT ; <MM 1141 I 
VdMlflta £4t1 « Ill'll &m 4^Hl 447* H41 I 
ascites ftlCT et»i*j'o 1^1714 <4^ft^3 , *ll3^l«f^4C®1l41l 
1131^ « tin 15 <ji wi sk.s fold's < PS(.'® llss I 
»i1»ilfSt4» *iu>'s»i«| ^f5$4 ^3J imcHlw ^ 313 1^1C4 cll^ta 1 4^*3 <MC* 1141 I 
S*H4 31Cb'*H'*1 <WW PlVClfc ^4C® 1141 I 



ewi<wwi 


053 3133 53553 <3®fi> aft*3T 313 3t3J53 5355 ft3t® zlftalu $33s[ 

3®ff 3ttf®|53i ft*®ift® 53 i 53553 4 w# *ini<f*|c*ii *tffer c®t53T 
®t353 W5 31®533t3t 3®5»M 3^3 533T 533, 3ii®Slc® ^5T 3% 3&5® / 

3153 i wM'scas 31*053 53553 ft3i$ 33ft ft*®1ft® ^53 533 ®53 ft53 \ 

53553 iiSliifSlii ®RrcPn 3®t ®3T 33 i iSlwii 3ift, 333, ®ft3 
« t®3 33ft*j53f 313133® 535 535® 533 ®53 OT0HT 53 i 

313353553 535^ ^5531^® I ni®® 5C3t 53BFT I 

053 33ft : 5353 33ft W® ^3®8 ll^CjJIcetl 3$® 3^J 3lftc® f^lfa 
3133 53553 053 33ft ^53(3 313153 3fl3 535® 533 553 3153 I ^5SJ3 2lt3 
io ®13 ®3l3l3 55^ 3lft I 'aHJHJ ®3l3C3i1 3531 3155 t®ft3t, §®fi1® 

<*lft®, Q*C«fuPl1 ® ftftij 33533 333 I ^SwilwN 3t53 *£13* 33533 33T® t^arv.i i^T 
3315&1 $3fttft5® TJ53J3 33 5Pl®t 5$3 53 1 ®lft3 ®1§l3 3131 SI553 ^G33 ®3®1 ^T « ^ 

'oi3'0fl®ll3 $1553 3(3133® ^3 £®ft 33 1 



(ftcft) : 3H3WC53 053 ®Wf ^p|t 3t 
ft*®l*i I VH3C3C53 $333^533 1*15533 'Wt, 
C*I^TC®3 Tjffc* 3®faSf5S3 ft55 ^ffejlft3 ^®IJf 
®3*03 ^fl> ^3«fH 3*531 8lftfl> ^5®3 
1*13 ftf&3 35®( 4®, 33 31355 531 ^C®3 
3l§03 ft® ®^3 « i«'ow« ft® ®3®3 331 
®3®3 ®*533 'Si etc® 3j^*Tl3 (Hilus) 3531 
3l^3t53 33ftl® *lww C*1*#3 (Pelvis) 353 1 
C’1*ll'S3 535® *jf5 $®01>l3 533 353 ^311353 
3533 ®0I 5$ 5 tl533 ft®3 C35® $®C3Ul3 « 
03t3 ft3t 533 53 ^ 5*1313 33ft ^5® 3533 
®0 I ^®MlS|BM ®lwi 3 l^ft 3 33 ^® 3 < 35 ^ 
533^33531 


•rftsn 



ftfl br.^ : 


■^3^^53<i(®33533®?[333t333ft53 53ftJ®3l5^l ‘35^3^1333 3531 ^JM»|3 39Uf 3?153* 
<fl3* 1 ft®533 3'!H53 S 53^5313531 ®®3 333^ 531^ ^3t ^ 3®3l% 3lft ft53 3ft® I 53^3(3 313133® 
V-i^fl) 0313 ft?flft® 315® I *3533 ®3®I3 33lft® ^53 ft®®1 (Papilla) 3&3 ®0 1 <333 ft®®1 331 3 # 
533^53 ^3 I 

g|ftft^5®ft533 <33* 33533 3lft®1 315® 3153* <®ftft5<W l 3 3tft®t353l Slftift ^ftft5®3t3 3lft®1 
3313 ®<P3 ft®^, 331- 532P3, (Nephrone) « 3®(1^ 3lft®f (Collecting tubule) I 532P3 ^3T t®ft ^53 
®13 3®)^ 3lft®T 0313 533^53 ^31 3^T 3*0 1 










co 2 

§©ft*ii, 

qftft®«llft 




CT2P*T : SM-WlSl ^Pt « <flPfa <i|<T^PC.<P CR? 5 ? I »lll<«.1«S 

aft?T io W c^SP < *nc^ I 3fafl> liwtt GTCM WlPFT (Renal carpuscle) »ihPlftwih ^*1 ^ 

caiH (Renal tubule) ftw I 

aftft GH1*T < w y ll*i*i im oilc»^*il*i (Glomerulous) ^ wl*uh <pjM^*i <H ^f& WT ft®® I wl*uH 
<Wl"l>lfl CfllCT^flPlW C^T *I1CT I 



MWJl*l < pjM j i*i ftPl$ mm shift® I idlwtpih foPH 1 «rlf*WI ftw 

Z®ft I GJsiH C*tW «ukHurt (Afferent arteriole) R>®wi stl?T ffoflj 

Wl ^fal?T fts*® ^BT ^BT I <£PTC wrlFMs 1 <pP|<m|P^(.*iI 

ft Pi's w $<riwr& 'aulEtft® 5 ! (Efferent arteriole) <wM»ui <7*tc^ t-qftHl l 

CfllCT^flPT SH'Pft BtW 'iftfl® ®?FT (Glomerular filtrate) ^BJ I 

mwjw ^wii^pw i *fs?ftwt fftw ^?it% ^ift R*^« "post •iiPtoiftw* ghi*t fiJS^*i i 

CTfi> *o w BHffi lUS^Pl I !W wf ft®®, W: ^Jl&lcil *llPh>l 

(Proximal convoluted tubule), (Henle's loop), Kllwl*l j IjIi>Ic*iI *ilPft*l (Distal 

convoluted tubule) I 


| <p)»t ; *jh-q-yp ® ligiifl fpJl 'qPR ^»w ^iT I 




^E*R ^|e( : Rl^R Rf^lRR RlR i<?oo RPiPi'GIsi ^3t WtR <KSI I "^EiR ^Rifil, ^vSRi^ 

1#!^, ^RTlERlfRRt, Q»Mlfi>I*1*l $RSJtfo ll5,c5lcw Rfi^a RR$ RtER* I 4*lERt nH^ERGSR WRT «l'OJ'» •spfcxw I 
4RR '5fR«ll«r3lil « •*pI^>^ W RR$ RtRJER ^fatacR ^ \^jfa<q>| R|rr R>ER | 

C*WR ^R^ ^®T RfR>RtR RTRJER ^M's'o|c«q j£rRjJ <PER I ^«Rf[ ^jR '5T5gH% -ill®i<pi55 RtRJER '^R 
CRRl'»C*l <^NR ^ CR*#R GRER 5 $S«U>I«W RHCIR oily's* 3*l^o «wr ERER $\S«]bl<R RER*f R5ER I 
$Sc*bl* CRER 5 ^ a^vlRlCvo ^1ER «W ^IrI^R^IcR ^tRT RtER 5 I ^S 5 #! RtRt RttRtf ^ ^jR WlERR 

^rtER rri ^«iRl®ra fa&?r fitER 5 ^srI^s HgRER cresr ri$er crIrer ^rier i i^pstER ^ rIirgr*. cRER 5 

iJ pR> < ?sl *il^c5lc«ri «tl'®l?i r4j RR$ 'RRRtR s t r>gr I 

^R> rHrgrg*, c»ill«*il>), RiSlffiRlR, «ptal$vb ^sjtf^rR RfRRTR ftirigR rser l volute jiIwkii rsijM 
Fm'i, RlPl, ^RR 'Q ^Igrsi '»1RR1RJ si**?! r>gsi I 

«l»1WlW*J[C 4 l"IW ^R ^ftlR>l : RHRERE^ RtRiTR 1 ‘TlfTR^%R 5 RSfSt ■rHIiG'IR WRJ ERE^ *lftffa Rift RtRR 
'SfRfR^lR I ^S TJiER RTRJER^ RRG&GR CRft Rtft ER3 CRER 5 CR§ER RtR I ERE5R RIFHIrj f^?PW c t ^ RRM 
^ftRR rirr rser i ^r» wdpcisi rtrjer rrserirr zi&«ii«i cres; RtftR gR^ot r'stIr RtER i gsIIgr^Igr wt 
RR$ RISC's RR I ERE3 RtftR RfRRtR ERE® GRERR^ GRf*t ^sRR : 5ER RtR I iflE® (JtR'iMW '6r1l5<=1^st ^[ft* 
^R, CW- RE® Rl^djlwi 1 ®rtf^R 5 T, CR 5 fERR R® RJ^ot ^vsjlft I 

^ *IN 3 I 

RtRtRRSR CRiERR RRRER ^ Rt ft^ftR s sI'»|Rr s RRESf ft*J RES | CRSR, t%®f^R 2PR3., Slgt^R R^Rjl, 
R 1 'i>Rc's R1RR ^SRt ^pRWt 5 !! I f^®f^R CRf^^ 1 #R ^gCR RPsRt, SgttR CSttf^T Rt ^Ttf^R" 

RtSRT, R^ l^o StgtR RJQRt, SlgfCR R[M CRI^St RRT, RR RR 3gtR ^Rt Rt 3gtR R*R R'SRt I 
RtRR ^fs C^lt «llRlwsi RMRWfftR RRtC^f RIRR Rcrc<1 R9IBvo I RIRR RRtR^ RJ® 

RttR I ^R CiRt <?t£^ C5RRWR CR^s ^RR RTRR RRlR R^tRRt CRf*t I «lF»15'® 'RlftHR 5 <3^, R^RR 
CRtR, R5R Rtf^ RtR R5RW, Rt'ftW 'Rtf^R CRRR- RlRR <3 Iwr CRTR^C^R R1RR RRlR RRRR RJ® RttR I 

2ttRR < P'olW RtRR RC ®1 CsRR RRRJf RRt R05 Rt I RRRTf RR RRR RIRR RgN •ilRlC'o t>C°l '®l1c s 1 <3 Rgt^R 
RfRt CRR I ^RR^f fRC^IW CRRRERR 'f’t^JR RtRt RCR I ^RWR RgKRR Rt^R R^ CRR RR I 'oiCi^ 5 RRR R^tR^t 
fRER ^R ^RtER I "^R RfRERR f^RRt tR5R R5^ RtRERR ^tTRRR <3 ^(R^RtERR ^RR I RtRlRR^s 'Rf^R 5 Rtf^ 
SJrR « ^RR ERRER RIRR 'RRRlRR R5Rf RtR I 'Rt^fRR 5 R I! Rt^o ^E^ERtE 7 #^, 'Rt^lRfR^ iRR^RfR '5fRRt 
"^E^ «IC^£llRRlR R5ER RIRR 'RRRtRR RSRf RlR I 
Rr»r, v»|rHI^Pir « ziJ^HMR 

ER^ltj^R, ^IRIER^R, R^RtR, R»vsPic's RtRR ^vojlPt ^tRER R»vsl»i ftER ftER tR^R ^ER RlR I '»||<pfc|<p 
vs IC^ J C | erl Rt ^RlR RRRR^JRt RERt 'erTT? e n CRSpl^R, WlRtRRf, R^R^R ^oJlfR I 

fa'&Fi R<PCR "5ER WtERR RRRTf CRRt RtER I RW %ERf^fRR ^R RtER I RE^R R®fJ 3R3lfR 'SfRRlRER 
iRfR# RRR RR RR CRl%^ ^iRlRlttRR R 5 ^ ^5R I 


Hi 


'kMHftpM : wiwwl at £a»lft® 

t«1tC5 a® Iftc-ltftw ®a1a ata »l*lNapM I aWa'I'S 
‘vs|«|*il^Pi»i tuple*™ ’ -»iWwj a^ aRtHlfas ®at aa I 4 
CapRl^a tolilH^Pwi IbSafSa ^ 3T® Gtt%T ^It'wi ®Rrs 
*taRa atea « ®ar at® ^ ^it'ssi ®R™ Plata atea '-*ixMi«ti 
aartaai aaPt (stw IftBeaa a*rr %a w «UiN$iVi FDSc<w 
aai %a a-qiR>» <ra it-ii aa i <*ia atfNr atsPi® Saw ot 

■^sm $Sli|fil, $5fil® (SPl® « «HJHJ aatff at^M 

wRtil atOT I HRMlfiw w Cat%T (WRIT 1%fla W ffet 
caeaa ffc®a ^aara awn ®ca i <*iatca teeaaj ca aiaiat^Ppi 
IRSaftt tfppr 'oflc*w aeaj i§aiMi ate® ata afca ae$a 
Strata aasaaai **i®tca ®iaN$Pi»i caPtwa atetcai *fl$dii»M al^o a^®*! a^t aatf a&ca R^iPh 
aa i ®ea <afi> <a®fi> <ui™a*i ® aaaatca^ st&ai i 

af%=am : aaa c®teat <ul^s R"»P ft®a at *it®wi aca at^ ^aa c®teat ^pa <j(&a Rm»R ®ta caca 
al^wiMH ®at ala i ®aa i $Tc® R*»R aacaiBM aw i awiiBM ijjstca ®at ata- c®teat t^®t> 
'sii4lt*i*i faaPi f^aP cat% caea stPwttaa ®ea <afl> a*at ata i ®ca Pr®t» «iM[la w® atat at, 
®$caia, aiat, atat, ^ptia i atata^®arf^afa®RPea on% caea ®atatai at% aaw 
*ga c®a’ ^pna i ®tat?t aactisa a^pneaa ae®t aaeaisa ^aaiwa atatea 4 ®bh fo'bR ft®a at 
ac®t«ti on%t #taa %teat aaaaa ae® auai aaa a® a 1 ® fasft ac®wt e# 
aawlw™ atajea ^pa #taa aiaa ®aeai ataiwa carts fa®R aaai®a ®tf®a atacata atw ®at 
ae^.i at^caaaaaaa R»v>R *?i4*wi ate® i 4®f^ ^pa stf^ataa ®ea oteaa 
®at ata i ®ca caae® aea ca flints a*ea ftat i f^®iai®t, ®itcata « Pf®^ ®rfteaa R^Ra fiJ^jtb 
aaia a^^iaat^ aaesea caPt i aarfl®a ^a atea ataa wil^a §a®ta ®at ata i 

a 3 at*D®a #aa ataea, ZaR® aia v ateaa (^ Pft»ta) ®a atPt an ®aea ^ atat ®tae*t ^aatRa orta 
caatcaai ^jsatPia a®aa aea ^jaatPf ^tatcat5?taa atat $aa*f caat caai «ih#i«qs aga aata^ « 
PIWiI sJaet ■r'^ ^ Its I’ti 'il'o ®at ztwlwr*i i 

| ®t® : natHi'wi *iit*™ %ea tai^ia a^ya ®a g cjPlt'o ^wtaa ®a i | 

^natPnspa atata %ata t Ppjeaa t-iPn « cata %®t cac® aiaata ajeati wiateaf^a « $ 1 ® a^tia 
Ra*w e t aiat i "©laflat « a^®aa t^nRa 5 jo ISfWii ®at i ^aata, atat Rtataeaa ^aa aRata ®at i 
aR>iW»it'oi aiRt ata ®at i Riiai'siP^® #aa ataa ®at i 

| ®ty ; 4l®ica s ^tHiPia ya^t ji®t ®atata cal^aea w^ica Pi®ea^> t®^f ®a i | 


aaR 



®*ft-b'b, ’f|<|Reil*i ^a-boa 






'5H®lWf?n 5 T W*\ 
vs. ^f^s^T? 

8. C31>*T 9 f p tt^ <PlCv® ^ ^1?f ? 

<t . w^s ^ f^t?r ? 

suH^p 

i . ^vfiiiPi ?rwi?r iS’ftrrtpit ^TNif ^ i 

8ftt 

i. $v5|si?ll C<Fm fcott ^ ? 

<P. 

«t. C^C^tW 

‘”11% ^13 »l«N*if^ s C5f 

i. ■*nftt^ s 'sw^f^r c 9 ^ 

ii. ^ 9 flft 9 tfa < MC 5 i 

iii. 9 rf^n e t ^srt^R c?n?r 
c<phfD^t^? 

i « ii 


*f. <I^O» 

GHl*T q»|Rc® 


«f. i <3 iii 


*t. ii « iii i, ii « iii 

vS*nH<pfi> *tC5 vs « 8 ' i T n ^ 

^ 9 llft 'Q «MJ|*1J SfcFt CTW K«f »Tt I ^Tlf^.^©fa ‘ 9 lf^ 5 rT c t ^ 

c^i^c^sq l 9 !^? ^Nt I 


vs. volfsj^ v5 v IN«ifi> ^QTn^ '^ c t- 


i. ^Pl C#f ^JSHT 


ii. ^*T ^ *fl's?lT 


iii. Wtfa ^IfiJ sW 





Piws whit 
i e ii 
sf. ii « iii 

8. «I§3T'H31w S« *\n*u\n ^Brt 

i. iftaMift^iPtt 

ii. 

iii. 

c^Hft ^iffo? 

<F. i « ii 

*t. isiii 



t&af- A 


^f. dlwyiH < i*ic'o ? 

st. ISat- A <psj^c^?^jf<tjf^i 

15af- A R<*1 tali4 tfsi sUfadW^i^lTsW wtA WH** ^fle I 


*t. i « iii 
i, ii « iii 


*t. ii « iii 
i. ii « iii 





i^>\o| 'Q 

3%*T •hQmcH ’•tf^fT wiyr^r, «iNa' , H, wltVel* 3^ ■1%’3'ilti 3«i1«rw « «iijHj 31% 

(IrswIH CstW «iiHlc«i 3*R W I OT 31% Ret 3Cb% »i|aiRl^®1w <3WWIH p4m> W( 

$ 31% w ^cn i ot ^ 3^ ^ca, RPw* prt ^ afoss 

'Sfffl® C3W W >1WJ <PM 1 ®1CT WW'ial ^C*T I *fl ^OtW ^RIT <Wl*WCa}il *t^T, ^1^ 

« etHc 1 ® 31^1 


4 ^Ottf % CfCT «(N*1- 

• ^wlwa aww *IBK I 

• 33H <Wlc*w 'SJPM <JMi1 3BTC I 

• 1%%*[ a-^w «iPm « <ii?r i 

• C 9 lPlfT&ilT^JWt <mw 313TOI 

• cEi«i « Pi’ll (.nets apse's 3BR I 

• ^1^sc*1 1 capitals <pkH , ®W®t « Steals <i^*i1 <mc^> 313^ I 

• «i^n» J i *W*f 'S 3 R*pI*i ^Nfl *wio'» 3liR I 

• ^ 1 ^Sc* 1 IWlP »1 « «ll|l^1bC»KI <ptsH «ii*iH 31iK I 

• 'sfl 5 rc <wit. e w wi5 fSar ^bi B&'o ^sirc 3t?R i 

• ^o\ S’Hfl * 1 U>'» 1 's| ^R> <pst« «tt?R I 








<*M1> ^?r ftsft W® TFT ■’tfsfeft «*RI ^ttot ^ I '9|li||C'W Cff^T ^l&lWl ^5Flt •vwpl'l 

(Skeleton) I ^T^T, C^fc, Tltfjf, «I»WH C*lflf ^ofl» fl> ^l?f W^IW Wl*l I 4fl> »ll*HWW 
Rft<5 'oiHpIa CW I ^PW, «IHw4Pl,^*. nRw ^JlP FTCSff MW ' S I*1»I^W 'BlMflt*! 
’JtflVo I 


’W ^ti'lwi c'rcsjr ^fafir 
hIucims ^ < ara.»qpRr*iW 
W*$8 wiijhj W$ (STOJT wh *t^T TOI 
^R*T « wHlPH W *w»h nftei ’oiPH^FH 
«(R<l'ooais , o(H*lo B ilc<p ?TCgjJ <SW, 'Sff^Rj 
R&'iw ^T^lwt "^CJM 'qP^Joni <^<P 
TOt HsHfl «tW?T ^Nt'ol 
^WfTf^lSH « »*ilc<psl W>IW^I « 

w*nffcr, fiH, FiPt^t « to 

<P*P Kraal ’tf&a | 

FTCSjT Wl*r*4|W ^f& SWPT «lPt W 
w ^n?r i w- i. 
owl'll 

J. ^swtt (Exoskeleton): -wlFW <n 
^cH»Icti ^to w*rR w i cw- 
wN i 



(Endoskeleton): WH ISar^.i = mHa •w‘I b i 

^israt «(**oS<p«pH$ I <wlc*w 4 «il»ilsi ^to FtW CfpfPo ^ftt ^ I 9 

wflHlPtf *i*rqc*i 4 ■<wH'®ai *1^5 1 


■^rot SPfH <^ - 5*IC ! T wtt»w ^Pis*l 

wlws >»iWmj m- 


i. C*R ^itot *$R : 4®$1*1 <^T s Pf& RPf$ « ^lilCTl W I <*rf& toll ^wKjWlsJ 

5*1 GW WflFlU »KSlj& W I 


« '®I<W1 : hRs*kp <k*)||E*| ^fWJ CSRF^ OTRI® fflPl'O « wtacfl 

RflMl ®fl2[CT | C'lPh^ <pwp|c*w ^flFf '=Ht’Gc<P SfK 5 ? <^<7TE5£ 'Ot?mci »1**J® I 

O. « b*lM : ^5, *tt, « Cdl^lb^ H^lb^Ul I 4 C*lPl^(S 

*tl'l s TWI C'lPl '«||'C^IWM VF1 W|R(| Hl^lwl >HM ^ ^WIIM b*llb»l -WM I 



'flrhfaaH 




8 . t°llRw $3*1133 : '5|P , <lN«srl C3E3* Will's 5 KS<pPM $3*13 33 I 

<?. ^wwT’wnr :^r (<pjhPi«ii»i , *ii;iPi*ii»i, w 3*t3 3tw i 4£®53Rif 

’“U 'Q ^lo<p I 

(Bone) 

^ com <h*i ^■ ? n^o ^ i 4f$ ciw.3 j i^tc s w ^ *wi i ' s if^t?j 31 ^ 3*1 31 5^8c<pi^R ■* 13 $ 43 * 33*13 
twt^f 3131 ’tl^o i *tfci?r 31^33 ^ <3 i 3t3i ^fac<pi<<’jc®it 5,^1 cii 3it^ 1 «iR<ic3»i<i 

'srf^oal^ (Osteoblast) 331 33 I W C^t3 C33ff® «ic*H3h) 1 »il^»ilfi ’srest I 

^piwpt, c>iif$?ii3 , *$fim « '^iMPniicviii Rf%^ <3M to 1 ifrai^t , =ito® m 8 o-go ®m *nR 
31^3* I #%> 's|R<|c<PlC3 80 % £^3 43*. 'bo% 5^t^3 C3M 33$ to *lfo® I ^to 3J3I £flj3 1«5lRf3 
1$’ « '<WMRl*ll3 3^*3T 31313 to1®M I W 3HlfcW ^«IC< 'srfto '*ll®lR4 3J35® 33 I 

W'ttfa' (Cartilage) 

W*tlf^t ^fto 'STOat 3^ 33 I 333 « frfeHM* | 4f& t<jl«i<p ^313 l®*^ I 

C^^Tf 4353s 3t terl^lil OSflVblfl ^3 *M«1t3 3 lilt's R*^® 3fc^ I W#! t35|3*jR C3t3* 

<p|^3 3133* 435 33st3 ’*1^, 3<I3<*, shtelR^P 3^ 'Rg^s® 33 1 3l^<pl 3l3l I 43 3*f *.h<Pl I 
#Rs® '=T3 3 3t3 W*llRt WlWM OUcBMIWI t5 ' 3 3^ 31C3 1 , RBRsHl^IU £*1M13>13, 3*%33 3tC3f 3^3 C331 
C33 1 4’Jt®ilc<p <pjM<i?i 31 "ulI^BR 3C3 I 43 1®5»3 35^Q3P$ 31 3 s f^|'S3Tl$!> «f|t^ | 313 w1lP«f 43*f& 
'®«*iii wl«t3* <H Rft'® ^Tl33^t 3131 ’iRc^RJ'® 3lc- ; P, 4'C3 S 3C®1 I ^Tl33*tf^ C33E® &<?&(;■<? 

3t3l I *®1$ 55)1331 ' 5 it3l3 e |5® W*tlR*t ^I3t, %Tl® « C33ff® 31$ I '3131W3 C3C5 <?«<? 33*3 W3lf^i 
55^ I W 6 ^ "Rt^ 55fto 3T(C3Ww|^r t RsR 3T ^1 to W1 31^3* I C333- 351^33 Rl3l3 

w'tlRti 

I ^1®t : 53^1 « >8iHlR<l3 "3^ 3J 31335J 353 1 I 


^N^*f (Bonejoint) 

^ 3t «c«lto ' 0 lR<l3 '3t£.<ih1'H ff lC5 1 'aiR^Ffef 3C®T I 4l^[U 

53tolto53tol^3 4353353 R«ttot1335 3^1 3^551 3^# 
to •ju'olw ,a ili5<plc*i1 31^35; wi ^fabjunl ^to3®r 
C3t35 I35J55 31C3 ^31 ^lto33 Rf%^ ^B5tsr®TB5t 

513313^3 3^5135^31 

55I131W3 C31S3 33 435 3353 33 1 4^33 C35lC3lf& 

4C<P3lW 5=13^, C333 55n®g<pc*1^il 3tolR3, C33C3lf& 
5313(3 33E®f 33*H3 3*31 313, C333 3l^» « “*11^33 ^tolR3 1 



Ruf *il^cilf®i)h 3f^ 




'illvilftnh (Synovial joint) : TjJ& TO ^f*RI <jRfc>M 4OT TO 

«Wlfc *dR TOI TO "W f»JPr* "51 W X|fB«T 

SW I 

W ^jK^i ^T ^l^fl «<m 'il^t-Hlftnh VI (Synovial fluid) TO*W f*TO 

*m faff oy wtc# >ri$Mlfait*i «ifa>ffa to l <q o^ort TOl- 

Wlfaw ^faSW, *lrttCHlT i fcWP! OT <*W> *fas#IW ^ltk<* WB VU qfaTO^t BT 

Pwwfc w^o toa^I ■¥ jtc^i i 'oft^fapo ^ftwrfkffH w « w*tiN sww 'qfaw 

«ifaco n4l « ®»t^^'o *ttff « ^P**R<« «lc»^»i "ft ^w^ji 

<fTOff i ot*?- 

>. (Fixed Joint) : fas»T q faJ lfa fo ll *rfK TO St, <TOT TOlfrdl 

Sl»Wfal 

*♦ SW Sfasfa (Slightly movable joint) : ^CO TOW >TO ’ttTO'e 

TOHJ I^lt^l <WlW i|Qf TOt TOfft WW TOM, PlTO o TOt iFffiB Stfit I CT*R- ORFTOSff 

sfasfa 

<0. ^ S W sfasfa (Freely movable joint) : «fl STO SfasF*l STOf *fl1Mt "BUT I 4 qrflli 

sPisHw ®jwi ’w 'c TOTOifa tprw i 



^i»co(ta TO 

fik* %.« J^r« CTrtJff TOlSfasfa 


SS» wfcwfa (Ball & Socket joint) : TO « CfflfWfaw <Wfl> TOW TOt (TO TO! 

«nj vofCw opr wiw^flPf* TOE ^WMI. *¥$ shtl « *ito fa* itqpM swia T5 1 

TOfc Sfa (Hinge Joint) : *TOt CTOS SffTO ItUtC* TO* wfa* TO4, Pffl <n4to SC»t 

sfat* TO*T Sfa SW I CTOS- lfc«* ^ WjfH^W 4 <Wi-<« OWT Wl 
t^rmlto <9¥ftw*i>?lc*i1 1 J1ffl 



I ^lw : ’SfH^ -qagplOTtl Rfe;| W I | 

C^Hsilt 

'si'OJ^Hl «IC®t « StfliR *11t3f C’lR, ■pPlC®^ ^IC^lR ^ ^Ml3f ^Uf £f^<P Wll C*lR 

Rw c'lFi'oai «it^s i c«Nfli ^ssj eiteRR^ c*iR >i«ic^ wcni c’lR'o^mRIw^ *mw?t 

^CsT^n^l CWT- 

- 'OlHzl'SJ'wt >|i*ihi , qwf R*ijH « '8|*|Jll»IJ si^H W | 

- c^stc^ OTC^f Rffi$ ^m ^mt i 

- flRtw j||^c<p| wi ^W3?T ^CSI '*|%S « «R<ijc'ssi ^J '“t% -'I'S’H ^CSf i 

- Rt*h ^Q?im ^rcrlR ^tRcws j’-Hi « W^hcis ilR'q ’fl'FT ^CSf I 

allows &*iti « cRPl* ^R<p| 

'5n^?r « c*iR?f 'oi'of® 

I ' s ^ <pe?H *t^T 

W I 'Sim OiR'oal ^ ^m ^Ni'i 

cl'oR | <tfR c'5’®'i *11*1^ 'Q 
Rlf'&*l1 v M‘ ' 5 R“t m «<P<lc<p 'oi|i5c<p uWl 
$I^R<p Sc'seN C’lRsf ^<1 \S*nHil 
c^Ntwm wt piR S^Hii 

'^I’rmt't ciR ’j^isiii "5W d j iil3'o i ^ 

« sfJimpm ^rniwm 
H'iibtoi ^ i t^ToTcm c*iR c^trm 
eHiR'® w, otc^t extern «h w ^ 

zlwlerc'l OTC33T 'TS r M>lt*ll 

Tjtm cro, extern otc^t 
' siwsi Rf? 'mpT, «i®t^ uw&m 
Rm> 5ii|ii , c<p1til ' 0 (® 1 c<p Rt& ^T c<p1c-i1 «Hc<p SWH ,3 «. i, p«i ols’ilcH , w Is lei I S.'ojlR ^Itf 

w i Rtjf <ir^ mat c=iR?t ^mjt ^mt i 

cmR ^l»ic-q Hmt^csf^f^^sri %pt ^ c*iR'5T!^o ^ 

^ «iR*ih « 'oihiiw c&w im w i in ?m c*iR w '${$ ’rmt ^ i ^$c’imrtw's'5f 5 i 
^sm Raft's ^gmf& i ^jk ^r%^m '$i^im ciR ^^Idw ^ ^ wR*ih « 
«ihilc-9 c^trert <pw i ^ c*iR ^cir ^*r i (spstw^ltc 5 ^ « ^itc 5 ^ c^iPm 

^ ^sum 'srmrcm mrnar ^mtwr ^t ctw ^mt'o «nft i ^ipstem ctrc^r RR^ c’lR 

*i1*uch 'sc®t >i^ih*i ^ i 



ISaf: b.8 : <*\% ll'pls ^1 W -sRc'H'1 

>a m*rt>\ c *iRg M's Hmr a^N 






(fri'iM (Tendon) * (Ligament) 

yww cbniwb w yft dft ucfi >iw yfliw ywp vflt yjc^y yid yyj yjf ywro 
yffcT ^R¥, W cmm yd f^1W WW <<■! C¥* yftw Dt¥J ^IdCT ^ittT ^tl¥f ^kncHl^n 
eneM Wgf yCBT yw yfrfytCBB yW ^ I <0$ 'W yd l CfB VTpW 

CTTWV 16^ VU dyyy ifr* I <yyy 1 fc>p iNWMMft%^, «flfi+o TOT * 1 $* i 4 

<wds flj^ yi*iwt® «rytf yt unQfcf a**^ tom to* 1 ^t$prf ci*^, mniMN i *yt 
l^Wes « 4»d9 *NtwPi »t« f^p# <ti* 1 yd^dl ^IftytyfeByN&ywi ^Ifricd 

<nn *pivy yjy WH to v 1 y"jyy fculm ^ yjH^i* 16^7 tot dfry to 

to'WSw dftroryy 1 *ro df&cWfeny to 1 <a$ ♦It’Hdto wy <& tom yfcmiPfc yiro 

CTO c*Wt» ^WfT TO I yjJft^Bl 16^W t»rfr -9flHfl &y®C*HI TOTT 5|#l, Pft^WR <TO JJty 4W1 
TOS I i<PBfWlwWf>Tfltl 


dft w (.Vi»c*«! ■'tv«sM TOW <ki»*i 
C*ft'*^l yfflCWWH ■WUft'* 
*j 1 CfR « d^w-w <*itoMi+ TO® 
itVlrt Wfy B-fJ C^TTO* *llH* 
Cy^TO& TOftTO 16537, TOTO TO 
*fpg y)yy 1 H« to* yR(^ ctokto 
diftTO*i <£mm tfrt'ivi dftytyflw 
iw« wro to fttf totos 
TOTO ydyTOi dftro^c*lHaw 



TOd y qyyfcy. tfey^ : cfcysy » frte«rfc 

dPT yRro yid yiro to cyy y£KTO Hky « TOd pwki yyy, yR?y«tfl iftd yiWTO to* 

iHtfiCTB faror toUto efanw yiy obm 1 


*toto torjh ucbt croy top ^ 7 , M&TOiyro vy^l yrw ’Wk^ww™ *try yiw 1 <nw 
yt R*jn*rt ywi ftwrt cyy^^f ^ y^^cy yft® 1 bjw %y W^*iW¥ 

^yy?Odftyiwi iMW^i ow^w« fru*» ***$ .% *^9 yyttm<itE¥ i 

<fl vf'pf (wa yt <yw ywnww ydR fw joti tNIMii*i^*i yttyi i^pf IwP^ 
yt*j¥yftyyWt«fti v^cf 1« yk4 tm ytwi 

yfSw iw v flioiw ymvy% yt R"iK*rt yjyw yi 6 w mcy 1 <ycvy«rf& y^Rw cywyryw ynr 
yia y^^NrtPi hh^o y^pyyyyri 


| myyftywy*T»»^w*wi | 


TF^T-iA, #^bh «-><* 




ftPl% 'PMIC^ | 

s&R 



l^tf^TM^sT 




(Osteoporesis) 

osl^l cercis?,, ^{*$3 s^R « ^jHPuito 4^fi> I ’SRJ Fit 

I'oGlfvH « <WMf»1*l|vj m I 'srf^'PTlrafSpT ifRsfft GIW I 

■’^<1 'Q ^fVlIOISI ^Tt^TtW c t^s 4 C^MTj ^ I C*PR <1^^ ^IM'S, CRjWOT®^ PW <p«M 

'olcisi « nRc^iIIcisi WC*lM->1 *l?f 4 C^Pt ^1^ J 1«l<5 , il C#l I ^®PT ^R <P«W, ^ifw 

■'tf^T 5 ! <PCSM volcis 4 C?lH ^STTt^ I '*N'!?I 'qci^Ptl ^tC 5 ! 4 ^TTt^ 

jrel^l 'oici'9 <^f*t I 

®R®t %*r w ^Rf^ratcsra *rr5fk?j ^i^=t 4 ospffi ~s$ i csj^tm^t ^s?n^ ^ 

^R^j 'Q t^'SI < ^Rt V0 ^ftC^ 5 1 

wr 

- 'srf^f ^ ^n?r, <$tw, 

- c^iPiff *t% <p»ic v o «n^, 

- t^lci)^ 'Pt^f Rc<p ^Pff «I^»<1 

- 'oiPMc'© ^Pft ^5^ ^ I 

*if^ *Rtc$k ^fi^jprr ^ csH f^k w ^ i cait’R siwfifa ^5R3Rn?r c^h c^im 

<R*lt <R?T RT I C^PRRtCRSS' 'SRJRT (TJSflRt ^5^85^ ^5 csu&\ rif i 

zfoMu 

- <WE*rk i$,oo Rftalto '^jhPtill*) aw^at, 

- l^lc'sN TjWf 'Q 5RT S&\ W, 

- <p»Hsi iPr,R^5MI<pWet, Ji*il£j*qj « <fa1?T ms\ I 

zlfcwitt 

- <wmPi*iiv « fofciflH ife* m sm ^m, 

- RilR'8 RjRlR ^t, 

- *IMIsl sW Wf I 




^5 (Arthritis) 

^ I 'aiCl^ftl ^ <1N ^ f&Pp'JpTf *TT "Wl $.C®1 ^ C^lfi* 

wm >»i , aN'ii i '5Tr«ji^ c t^® ^ c^t ^ i ^ wnc^ciici^ w e ii?i ^ft ^t '^ra _c rt 
■^QTft <5RT <3fl£*fa W=t ~5£o *1^3 I PPH- <ll'®^l ^ TOT I 

wt 

- ^f^RqsjipiT ^ ^c?r TO, 

- -sivt)ic'® to> to, 

- ffi&'qwTOi 

TO^CIil C<Fll?l 4 CTO TOlFff TO *Tf I 'OW f^ict>?5 Rc®1 f%^5t $<m TO I 

- ^S#R5 TO ^tfT TOT I 

- »IS<1 $.C®1 fik'W C<lTO <PCfl *jR«J Pc°1 i§*ITO TO I 

- ^aiTOlii^ ^tsf *tro ^TO 5 C^TSTTt I 

- 'olfchPiTO «sva|i>\at TOtf® TOT^t ^JtTO <rat l 

- to writer toj tot i 

- \s>teittw *iro*f '^lil '^ro cw <3 *$ i< ? l&IWii TO ^ (TO <?iw telswiH ^itrotTO i 

- j<iHj-»i^'s , ®l9c<ic* , f <Ki<ih TO 1 

- *t#w TOTOITO to^ (£|^H ■qh'HIci TO TO I 

- froftvo TOTO TO I 

- <3 '3f1*|^ TOJ sJTO TO I 


^tW: OsfTO iflTOTO TOtE*fteT wh'lTOT, ’^tt^TJ Sfct'fa TOT 'Wfc TO I vs lens ' s R*fT 

Wf3$TOIcsiPl J 1 'Q *$m>\ TO TOte ^IR TO3 TO 1 










Sft[ 

i. xpic^p <ic«i i 

A,. TO^ICTO ^1^ ^1W TO I 

«. CM'S'I <3 PHMgmjS TOTT <> ff?N 5 J'f%% TO I 

8. 

(t. ^>9 W<#TO^^ < 1l3fo^^TOI 


^1 


i . ^witc#TCTO TOFt « sff%it 1*W l 

^Mll>A 2l*f 

i. 

iwifvojvtt^ *r. to*? 

$t. ^r. vs w ^?) 

A,. cC-ivtoC'itq f^ 5,c^- 

ii. ^*IW « TOll&Fs 

iii. ^>ro *© 


Pcdsi c<phfi> ?rf$TO 

i <3 ii *f. i « iii 

*t. ii <3 iii ^r. i, ii « iii 


^(ff's>t<pf^ TO W V <3 8 *R i§TO 1 fl'Q 

'bo <l^CiW *iIa.WI At'® v llc*is ^JTO 6MJ C®?H TO^t TOC's -v 1lc5l«l •ff I f&frotf^ <qc°ic^ 'sl^ ^lijlcfl 
^jHPlillWil ^f^SC’flwPpl CsJt®t A«JCA I 


«. siIa^I g<Hcto Wt c<phfi> ? 

'o|P<t^ C<5C^ TTlTOt 'oiP^f V »'0’J^ A,C*I ^TlTT 

*t. c^Ncs ^JStT 'oi , ip<i TOT ^T. C*lf 5 P‘t% '<ilvstto **IM 





iw 


i. slwer^t® nm\ 

ii. wi»i*i ^ ''iRkls <Mt 

iii. IwUlRH <p*i ^trs?rr 

t^5?f c<pH[D ->ifS<p ? 

i « ii *T. i « iii 

*t. ii « iii i, ii « iii 

Sl?f 

i. <^«ra RR'©I C^"t ^ 'P^ 5 ! Kiel's* I C^T ?Tl?rf Rci* <p|foc»w 'oic-ml Wf 

c^^lH, C*f*lT*piT I C^T Clinic's %?T CflOT ^flBra'PHIwnJ «iM'® *lfll I 

*t. cfluJ^il'o epic's ^ ^I1?f ? 

*t. RR«ts ^Wsgfl^o '°i'v"llb werki ■werlsi 'SfH <wi] rsi C^Tf^Wir^ I 
RA'sta <p|fo»<f!> < wit.'s ^Ic^is ^i»i n q*i «Mi*k]<i-Rc:l«H < ps l 



*t. ^^e^lc<iRi«i <fk« # ? 

*t. OiC^ X c<plc<w * 61 1«j| I 

X'QY Swum ^t^Rq'o <pl4g»*j w*>\ ^Rshw ^R<pI R c.-ls<H <?s I 



w^?r 

fllCS 1 1i^SI'5'll*l feat RiRhiI ’qRflh'Olw b«K*. | (fl <p|epjc»l1 «m<(lc»1 t>C»l <ic<n <fl 
^l®pjc°ils " I K 4 )J ^W'Nii (Co-ordination) «i'®H R<w I RR>jj f3 > «il^“'ilc y tei ’ 5 TC*rr 

^ bjIkki fl <w ^Hawnt '5i*qi'oiR<p'®i cro i ^l®r pph- ftafa 5 , 

^jawsr, ^r, wr ’•nf^itTr ^nn ^*n ^ i nw-^Mje 

c«»<Pi <pic.e?s 'src*rr i cwt- « ^cxicis w^ir i <$ 

>RvirD\8 RR>«j afotil 5i**ic 4 ^IWIHI -mi *ctit%. i 



<4 ^*ofa *lfr tlw «il»wl- 

• w^rsif^fit^iN3T^?rc® %m 

• at% »i»i"qii af^T^m^gt^ *tmi 

• >||^JoUJ«| aqft ^ ^JHTf wf® «t1?R i 

• Pww« ^ *nw i 

• af^fat ^faRnil ^ITT <WO® %m 

• 'oiIctI ^hi <mcw %m 

• amPT^t ^sic»(ici<i «i 

• ai*I^T^t^(iwlc*«i «i^t®lR^'ota a^K-HsflGH* »i»i»ijI»i\ 5 <rfii <wio® i 

• C^|C<M « *W«t ^Nt <WK>9 *t1iH I 

• c^5lc<p voK^R^ 'Q sil'aMlC*^ ^fat ^30® %R I 

• »in"q*i <p|W»i '®i*ij^ « ^PF 2f»H Rcsl<H <pacw *t1?R I 

• *sc»ih«tFr® "HUR-* »w»ij| »jRrti <pl^*l l 

• cfll*5ta/Fwc«ib >®t»ii<p « ’•pI'oto steH »Mc^ ^ic&'oivsj ^1$ wf® %re i 

• jjl^vswi wfoHp ’Q i||»i^> qww J 1**'lc^ >'1W'o*1 ^ I 







2tt%r RffsT 3Rfil CRSfiRG RR^ 'IlfR^'lR ‘Plf^ iim<llG’t SlRRW ^Rffa I 4 R^^tRl ^Rsfit 
t^TTST RRRR m^rDv® ^ | ^ rsi^r iSf%R ®tRc*i RRs| RtfRfiR ■qR<p|c'an RspRR (Co- 
ordination) ^rsR rrRrir rsir^r i ^ -wn*i ri RPKRisRR #rcr RR^ ?m>4si «i>nI'o|R^vs| cr * it <?r i 


4R>fi> vSRcis ^Ri<p1c°i >w«is RttR RR0PIT CSTCR tstRr R3R RfR5jtRt, CW ^Rr « 

R^H, tfRR 7 !. RR ^R>, RR^rtflRa, ^®t<PRt $vojlR ii^fD ^^8*R R*H WW KR 1 "Plcet 
'«>||<q^|'QTrt 'Q ®f9i < 5l^®rR'® 3vsl<q<P^C=nt<q RR> TO 1*1 ^C'sl I 


vSRcis ^Rr « RRjj Rlfk^ik 3^o 9 l^ ,a i'8j'8 wfi>R « &®wh I ^stRflSl's iii^lW'5|'S]® 

^^8*l®l'o|c^ Rs*R R?R CR£R 'R’R^ ^ I ^1®r c<Pl(.ll ^RT •9l i er&<P RRT SfRlR TOfl RT I 


RR^ ims ' 5 K*tr wrr rrr ^Rim SRcis ^Rr 'Q R^H, RR^ ^t *[R> tRflR ^Rr cres 

Gift's Rc“R ^<qwsi RR|$R 3'»t£R $,C?J RltR 5 1 RT RR5R < pl«rc < p5. PiJIalR <K*l I <4 

Riil4c<> ^Mh RT ST'RR RCR I SRcisi ^ frsR mtifap Rhl^c.^ <pIrcGItoWH (Phytohormones) 

RRffs y|R I R'Ssl^Chsl Rff9 CR «f^ <|>^f& CRttR RtR ^If % ?RR (PHR* riRs© ^ 

ijRRst 5« CRtR Rt (R^Rt?^ RstflRft Rif 6 ! R^ wft J^CRtR (Hormone) I \SRchR 3RR CRlR$ 
tomIr tog's i 4Rt c<piwi <3R> rrt rr ^ogr R^g 'srnzrtrr i^Rg rcr grigrr RRs^st gR> « 
CRGRR Sjjiiw ^fwf RftR l 31 ^R<p RRtR tog^Ii^GRI RGRt 'rRr (Auxin), Rg<igsRr (Gibberellin), 
''iIrg'GHrIri (Cytokinin) , WIrRRr 5 ^Rw (Absicic acid), ^RfRR (Ethylene) ^oltfR I SRcn CRRR 
^iwH ’fl'QTft ^ (Tf^Tt ^t.»il- «iRi*h, RtmcsiPH, s il^c'5l < p|^R r i ^'oij!<iRR<p <^R^5 1 


^RR^s ifPT^ ^c»ih '§^BtQ SRcn ^I^Q ^sic»jH siciic^ '^Hcisi «iMPit <wl '•tHt'^ ^1 '*fl?r R I 

sswM (Postulated hormones) I ^ sf^rt 5 ^® SRci^ ^ o R<p|C*f 

Jil^l^J W I '5rc*TT wlRcw (Florigen) ‘^'ohlRi (Vemalin) 2f*tH I wlRcw ’fNw ^ 
^^<£=1 Rc^iw ^ll'aR's <PCfl l OT*lt m csplRcw SRci 

<3pfc(ffs ^Pu ^ | 


R^ 2WK <pRcUl^c^h’J s c a il 7 f?f¥^5' a ik l, ili>*il^«Jt : 5PlTl 


'o(Bl«i : [FlR ifl ^.fic^H 3^ «||R^M < PCf5*i I C^H (Kogl) o (Haagen Snit) 

*ta<q'®k'» 'siRi'i 'HW ^iRRs <^csi*i I 5Rci«i (Coleoptiles) ^ ^l?T 

^C^T] I ^PR RfM 'Otw ^5f ^R ^fHRtW R^ <Rw ^H?T I 

r^R v »i*^q<plc#i *®5fsm ^Rr ’fR i R®t%rf < #^t-Rft^R Rt^ow Rfw cr q*iR^iR^%r 
R^Rt^s <l«C*iSl «hlilR<P ’RR iflR Rift I ^ RRlff^ «lR( , i RtW I rRr 2lC?lW RNt 

< WM "^R WR 'Ol'ph RfcSf R'BT (Rt*f ^C<5 I $f%R (RStR «|R|C1^ RRr^R Rt®^ 5 '»RR R5f I «|R|1 liR 
SvofiR ^Rjr^ 'Q '^RR R?fR RtR ^Rt RR ifRfR "?Rf BURR'S ^RRRRRW^I 





ivs'b 

RrtmwiPH : mJfmlR (Bakanae) cmRmm #mPj( am 5 mmtm mailm> ml mtm ^Rim ^f^T mi>tm I aj$ 

^anm cmem am* mmc*im mmR 1»i*«p|p^o mm, rnirn S'»lc<i$ 'stf&fn mem mtem* i a^ 

lefC^CflPil I 'srf^st?^ leftmwiPH mW %®f ^IR^ flW’lar 'Q *fc3|?r mf*N( 

Wems ^Bt OT*lt mlm I am 2f5Rm v5r«c^ ^mW^emt frremT *IHT I WT $%? •9lC'®^ 'sil'o^Pm mefr I 4 
1 5RT mfeilt ^foci 4 «.swh memf 9 ! msmem v5l«^n» muHJ mtmtmm (SfC^s mRm 5 m^mt mm I ^gfT (Spf&tJSs 
am*. Altera ^St^ft Zwi wf^s «flRl^^C5ll<f1c»l am S«icm I 

: ar ^plmcSlmsicmh mt ^f%m ms<mhfi5 'spm, mmT 's wRmm mtfmtfo mi'emt mlm i c^fwt cmmemT 
Sfocim ^jeme a^mm mi'smi ^rtn i mtmlm e 1«tem amt mme^ «iRic»m mtem mem R'»l«r*ic<p 
^RR*s toi armt^r c^f^r, ^tob5|?t Rmm*! 7ft*H, %f « ^5^05^ ^sw msmt « mtfmrn 

RoiP*q'S'9*lc e f ^ j^srfsf ^fwr ■‘IMH <R?[ I WRm R'ol'BfCi* mmWRHm SholM <ZNM 

mRRl : a| mmo»<hfi> ajm>R «tn% mmR I arffr m 55 ! *MU5 mlmlmj mRm | a| mmc^H Tfm, *gm, ^lw, *1M ami 
^c«tq cmrnr mim i "^RRm ftw <3 ^cmm ^©i<wr <pw, T?imt *11 ^iwiRm* m’mt <k<j, mimi »iic^ 
^Rf.^RSm ^Rt , mjm 's ^Fm -'jMl ^c< I $,RPm mM, m^m 's <pc°iji mfem *I®T Alfa's ‘Ksi l 

mmCWRim 'Q omjHj ^Sf 1 WR 55 1W ^fllmem »1$P0 W I V»h «UlPlfi><) 1 

(IAA) *TtW (fl^s '0|f«IC | erci^ ^JtR^TRPRr ^l<f^»lR'ol < H?T I Wf ^JHPT •TPH s 
(C allus) ^ 2t^1?T '^iHillsi'o C^l^jR^f ^ I SR^JM <pc«is CTt5^f 

R®lP<|vs ^ I ^l®tD r l ^Pl ^ < s 9 ll k TC*i vs ll^l r i 'Q ferWCfll®i^ ^ <H <1^,15 I 

(Growth) 

^ftow RRsgf ^ iwR*t^ c^ar v tent « is^vsi^ s&ft i am wr Ri%^ ’i^KW 'snwf 
^IPrR ^<5,^ : 5J?f •i'yi 'o(C'8 , 1^ sjRS I ^Icsl "SJR® ' 5 TR 5 lt^ ^’l^lFsc'o 'oiBm ^c^iH PiR^fi 
■5J?1 '?rl?f <pc«i 'oc^q^lfi Rc»i 'oiT^ic*i«i I <pcsi«i w '®iic®ii , si Rc<m «if^i , i «t#i < pI*i 

Rw &c®i ^nrr wi wRw ^r (^f 5 t^'s i 

^ e f^ s T ml ^ c l^Sm ^SlW v5»nH»il «i«a«<i mRm I artm (Geoperception) 

mcm i«il«^c e lm <pc®i c<pi(.<n5 ^fRiim^PTl fact? ^ihteR's mm i mtrn ’R® mtflm cmRmm snflcm i am 
wi «il«<p^%r c<imt mtm i R1%^ ^spgsf R<^R*m c^ar 'srtM « i5wm a^im w% i am wi 
9 RmRm mtmRm R?[ 1%^ mcm mem i am mem emtemm 

^*Pti*(«lR'Re^mihNR'9 mm i 

m^sjRmt aimR j?mRmt i vSfiwfDm mar mRmtm mrnRmm ^ntrnm ^mmRm mtn mem mR^iR^ mm i Rm 
^spmmim R^Rmt Sf«w m?m ^mmtmem rnitmi^® m&tm i tw ^rterntm 2 tt 9, ® <^mm 5I«ci t?m ^mmtmem 
m^imm i ^am mmi rntrn ^Remm t?m sh£i Rmitme^im ^mm 'mRm R«m%i i \5f«ci ^rRmt-«r^i<pRsim 
wmmRmtmRfmTtmmmmemi 



^TPn-«r^<p|wi?r iBAJT ffcffeA'W t^TAlSI £1 Vk<p feA aW aft ^S1 AS I SST- 

i. ffcAS $f%A : ^taci AC§ tr-H <i$i <q1c*il e!ca1a*< I CAAA- tr’sj^fjM , ^Il*tai l 

*. a^%as$1%a : tAfa? *fo? u-i^^iiwit a«i«r*< caaa- wSA.I^gTi 

«. SteAlA 1 PICAS' $%A : ^MtilW ftMA AlCAl C^ltAT a®fa CTCA At I flJR- 1 W 1 I 

« Y*ltoM «||WM AffSt aTA « frtWJSS A®tA SBTCSI CAST C*IC^ SC** fcfsCAS 

^t®j sfflA m sw aiwa ^*t abjcas *m stw i £iaj sjhich< AtAjw fcfib'M s?i atsh e* 

'qolP'S'o Slfoiilc* wj'TfoRcwH (Vernalization) AW I ®14t*t *J*T S^ls Stefa fowl'flsl 

sfatA i %as AA Asja*1c*i AWIW «rt*ic» A$ 0# 3S l t^¥ %? ®N£*fa AS $srat 

sfcSW SfaW Slici j a1'o|R* *£*\ 4**$* Ad? l WtH*, CAAA WIT, $«jlR SRnns ^fac* 

stetf^a *m i 

<ii'©it<^ $f%A ais -ii5ta^§)s RR>*j *k.««i awj j i»j* , s« Al?fa i 

5®R (Movement) 

$f%A «HJHJ #Wfl AW ^sa| *i"i3 | ifj^TT Sa/sIllA AT A$8 fr>ff)A4 $%A CAES CS fc^AAl 
^fl? ‘TOT afa Wi $f%W AAA Atsfl?a AS I * 0 ®fac*ll AAA $f%A CAC3A ’Sfafa AAA 

« A#*ttffo ®>*fHwiJ stetw Acs Atw* i aaa waiw$csfaAtc*AaT aaa& WcaTaT WeaT 
stehc.** 4|SC 4 1 ao> Attfa i 

iBf%A WW sfatA® ijalW «1A AfaT StS, AST- Afalsfo AAA (Movement of locomotion) « A^AAA 
(Movement of curvature) I $1%A CAESS E*fCAI atJt AAA ■nNS^reM SKSWCAS aiftw *(R WEa 
faAJfaTCA *|5R '*& alE* *iN&«p AAA SEA I CSAA.SjUta « 
iB^a G|t*ta Sftcnn CAts ^fAA C^tA (Garnets) <*JAt ^t'*llwl 
ASMS A*H CSST Alfl I aHJ^I Ai1«l?fi«1 « 
tMAtW CASA- Volvox, Chlamydomonas « atSltA 
tSAlCSe ^ ASCAS AAA A? I AHJflfc* •illDc'o 

%a CSlt«tS ^ '^JtA CSW ’SAT **1tEA AAlPA 
W® SICA All aiA SICSWCA ■qwHdajvlw SWAT 
<MO* SUS 4AA 4WA AlAWW C^CA* AlAI <H 

ATTCA5 bM'itA* AS^AA AW I A*1CSA 1 StWlA t ^T AAA, ^t*W 
’TAA'lA^fl AAA, StA%t SAA*AAC4 C^f&W AST ^'®jll^ 

A^AWA®ARS e 1l AlAfiAf AAA’S AffFAA ^TAIA AHT AACAS 
AS I atA AWJ ^d>fl}Pl+ AAA iBlSAWWJI I^A 
AAA AT ^cGISPNa ^iHc^ aIcaIoaI ^atSWT I 



Art{T-iv, ’fil<lReiH iA-ioA 



##5i|R 

<PCbfijPl^ "5RR Rt (Phototropic movement or phototropism) : <pc'5tuFl^ ^RR ^ 

RRERRR3S5RR I Sfewsi R 5 ! 1 ® 'Q R1RT RRIRtR jkh-hsi ^ma fR£R> Wf Rtl> 4RI ^CRR 1>RR 'WTO 'sfliRlR 

ftlffcff fRCR 5 RR I R^tt^R «ilc 8 il«i Irer* ww RferHS'® ^cCtJaftew <4Ri ^c*ra «ilc e il^ iRRft'® fRER 5 ww 

ERE s lf[>'5 <pd>i5P|ef5f RER I 



8H% *\WH 

*RCRhh 2^5|R : SI1% 'Q WHW Shift's ~SP5 R1ER I SSCRll # ^©t 

OolRfll RsiR'fif ^RilER ethc'® RIsiCR 1 R'lRER 2ft% ^©tR R^R^llR ^iRfc *^5l^5t Rt 'RibSIC'ISI R|3 r'© , 1 

R*ER RtER* I <S$ fa* 'R'SalC-Hsl ftf%sf RNlR R§R RERRRt i’.CRC^ I W RRERR •'UfalH Slfat 

crer 5 t%o^p® ^r i "iiPRh sjf^*?r^c®rt 4 er> ^rrer* ftR*st«t i CRRt cRe^ RtPlflR Rf^RR r^w^ir ^Hisj 
Irr^R r>sio© RtER* l rjMIrGI ^ rr>r cr c^lcHt RWrlR ^twi ssgrIicr 5 Rft ^tftR* RRf RR, 
^©ER >ilR<P'®lc<l CR^tR JffRR 5 , CRRRtR, R 1 '©‘ s * ,s t 4»l®r ^<qcR ^©t CRRR RJR 3 ^!^ I»i^aj c t "K5H C®Rr1t> 
‘i)l^®9 ’Rfiwlc^ 4l®r ftjiaiR <p$jo© R|c<p I 

RSFRR RfRER RRt St1% RRERtR Rml* R*ER I CR^tERt f 3 ^ RtERJR <$tW CRER RlRJ CRER 5 RlRlR 'SflRlR 
*|pf 4R 5 R?IC«1f! 3.SCRH f^o^D < K?1 I RlER* WMlRR RC°1 I <*IR fc*BT Fi'&l <KR «MJ f 3 h'®l , ic®ll'Q RtRJ ^RER 
RlR *4Rl RtRJ <KR RtRtR l<ra «llt,R I ^lRE*t fflRv&lci* ^R* RlRc'© ORlUR "WIG's CRRT RlR I RtRJ 
ERR ^ER 1<H5t C<PCflR»1 f^S^RslR R*R "TO ERR, Rt RFstER $ER RlR R^E^ ^ ^5|jg ‘PHstERR RtRJR«?lE5R 
1 5RT Rt ERff© 3 'oIR'o R^ER 1 CTlPiT ERStERf RWt WWRl fRER ^©IR ?R-2f5flf%R ^f^ER 5 *fp5t (R^s RtCsf I 
OT*lt c<plc“il wlcil ’i's'B’t <jl'olC’ J i wcsR*i fRo'^'® < psic e i ^-8 IwrlfR^R 0*tW ^oR R^fRt ' s ll^ i <5 
^ I C'oR^I wst wwNi •wsjcsi CRW < q 5 l i erl^ C*R?R I ii| , *ritR C<PWRC*i?5 RSR^R ^.C?l 

RlR^lft ClR^ra RlfR^s RM RR I RfR^R# CWWR ^ R%R*f RR*R I 

>|lilP^ 2NR 

Al^l&Rl, S^RrI, RRT RRt, RSJit, R^5t ^«W RS^T, ^|Pi<p|jj| ^5J|fR RSR^jTRl R5RTR ^RT (R^RR 1 r 1^ 'spssf 
CRR I ^^RHR 5 RfRRRRT RSRt^s ^CR ^R 5 !^ WRR R3R3R1R StOIlWR RR I >||RV08| 'Q 

^siwH'oai (RCRR R5M Rl^RRRT, « WRR Rt*H R 5 ^ I CR ^CatR Rl^tERJ 2tt% ^SWRlR Rl^t I^R 
ai^Rxp RRcrcRR RlCR R^T <PCfl t^IRR. (R^RR RR>^ RC«»1R R^RT RIsi-HR^ RRRtR RlRR <?W ( 5R?. 
^ottRR R 5 ^ '^R^T®t 'RRIRR *S RlftR^ftR R^tW tRTP^fR R^CR 'slc^ >|l^oa RCR I 




'aiMcis gims Rfoj) WV sJciiler*i w C^lc<is <p|c'ersi ?!t*R (Co- 
ordination) I Rl«sj '5^05^ <p|G«rs 'sr jjl^voai «i'oj'3 ^twf 9 ft*R ^CsT I 

«iMcis <#^*13 S^rHii 'q ^st wffllwis wr i <Rcss *pk ^it is^ 

C<T^ f»W ’4C 5 lt «i'oj'3lM <#Wf I slRj«p v lRcsc ,, t3 ^nt’R 5 ^C®1t ^rt^TT, I CFM, 

<W&riE[ vs l*J^® < qlil?|l^ 2ftC5 I «POJ«Il e t' <#^*1^ ^fh^ 5 ^It T>M, 

'Q Rfes) ShlsR^ I «i'»j'all e t c<FTj^ft site® I c<jc.<plc«il iiMfH^ ^I^J% 

'Q ij laic's vo|\»il ^sf I vslva^l »jp\oc*N 5 C%^l *ip\s«Kp t^?f 'Sfl^Rlft 

c^rtPt^pT *nfk?r c'lf^r f^t sif^o wMt?r « c^tc^r ^iw ^*bj i 

*|I^S8| ^l®tQ ^WH ^tlW Sl»ll«lPlS> m <?tc^ W^?f CTlf I *£BIt ajRoC^S 

^%T I SMCSf Wtt %T 4sWh4 5c'eers> *ffi$ I %¥ *t?T s ^itos <?t*IT 4S0»)h Sc'Q'er^ ^?T, 

?twt csr*^ i ^c»)H 'w v ils»jic e t Rc*l<i *ii3)si^§k ^iw ■proles 

Rsa)*t ‘pcs l Sc's«r<p CStW Regies GiC4S v ll^**<e)5*i , ^p«f « RRj) fD^js Rsai't <K3 l 
« e f, « ^ItC^t Sl^olst 4 SC»jIcis 3'Bft I <JW ^T*0CT *|R<HR^> 

i&4 9 l% 5, *l 5 T <?fw ‘JSIS'o) G^lMl ^T «Hc<P ^rtf 5 !^ | i£FSR7 ^CISCS 1 SMsPlS 1 TjJ® Rc^lCS ' s ll'»R's 

I 

*|l^sai OT^f 1^f%s[ ^t <3 'ocas "5^*0 ^T*H ^ ^5t fel liwl^ ' 3 Tfa*f 

' 5 T ,l 1 : ^ S^pI ‘PCS I ijl^scas 2f*fH 4l6r CHC4S ^nt’Kf <14*i Wf, C1C4S RRfj «IC'0 > ^ ulcers 

w^?f 'yrf*H wf ^ ’iRcsc - !^ ^rtw ^r ro f# ?wT wt i 

Rci> 'j|l^'»ca|S R*i)h 4CS 1 OTQTTf 4C®ll:- 


i 

i 

»jRs*Kp ^W5 


-4- 


g|T%r ^l^oai 











(Central nervous system) 

»iI^s*kp « ^nl-rHs *|lii«a( *1f&5 | »i1^skp ^cslfiJs m«IT ^Rra «JTPP I 

(Brain) 

'^(H'lPfesr %$ ql^tais w <pwlfi)s wu ^gt, *jP'«* k p ^pt i *iPw 

ql^'scam ^SdH^i ^|b «niiH Rr»«, tpIT- ^sf *jP^> *f. twj iw ®t. *rvK i 

, sff( T&B*? (Forebrain Prosencephalon) : TOIT w1*lgl»i ^ ^?T I 

pifildiPM tbh « «i>i"j4bim i wt?f vhmim Roan* «rw?r ^ fasten i 

wfagh w]»lP^*ila (Cerebral 
hemisphere) ^lt I t-nRah 
P!^r tbh ^pr ^ tbh 
wftal'i wRP^hq PTC5JT m 'SfPtPF 
ftwt TO* I til differ 

S’lRwH C5® C®1*Ttl wfialwa 
^PT '3»ni^*w'9lcs tsPl I 

c»iRat*ic<? ^Pts'Kp ^*ff ^jf| (ilffr 
chciiwi ^TtW «I1WI 

tflfl <ilt«W *sGRT *TT s f < k£'S| | <pd?s( 

^ 3 T<?tT RSai TOT *tf$w i t£|?r ?k, iprari 

^ wfooia ^ ffibtflTO (Gray 

matter) ^T *PfT^f TIT cwic&a 

^®*T «i1W*CTttWN W I 

PlRdlPW f&aaw *5M I m^TWl tilt TO CTO (White matter) I CTO 

TO^f $*|5T « fTO ^ 'Sir'll | 

pifttglv ^pit ac®j^ pIc^^^tt sJ^PBr t^sjcs^i^^f csBfPlsr’S^sr^wt i pr; 

TOTO TOT 8|p*j^ ^Icew « c^g ^PlT ctR^TH I ti# TOtPET I^TO, ©TOt, BK, t 0 ^, 

^*l%« t^p plPliT ‘flfoTO W I CTO iS^HCTO sH% fa *|3ICTsT ^ PT fanfl® SRpt 
J i^iii«l ^cs l 

*T. UTORs** (Midbrain ^T Mesencephalon) : *1*^ S’lttw ^ ^jaipts'wp | ^ 

^ "^CS I ^<UnI^8C**<M *1«ll^R) ^ *\*W I tirf^ 

w9c^il*t « M'sjil «i<i«i'?lli;ifl 'src*a’5pqpn«t W 1 1^1%^ dpfii ulcers *w^n « Wla-»1|*|J 

s^l ^al 'ST^j»tPwc'«Ptfi ^|Bf I 

*T. (Hindbrain Rhombencephalon ) : tflrft wfilmh , ’PPT « 'ais'iHl’BI 

I 



16af io.^ : »i“qcw(.i 



PiftcWfo (Cerebellum) : ®tPt wfar® 'WWfli OTfocWa I ^ ^ 

ft®9l KJS fit* <pa WBK « R>« ww lit* Cf® *W1$ «ttt* I 

GHflWlN OT5* C*l% tH Hwt, FTCT WTO ?ltTO, CFRSjJ fcfiPflVJ *Wt, tltylMl « *lW«tfl ^IW 
wj$® ciftywto n*ll fanrt ^or i 

♦Pf^CPons) : CT^fff W*WtftiT « TOAlf*4t*W TONIPT W W<Pl« I i# 4®*^ jJHJ4t*<W I 

Wl#l (Medulla oblongata) : <flfl> #WS WW 
Wfl <CT ^rPTFBT fit* MK Wf, 'PfcWfl ft* ^}t 
*TC6fl iN^sll*ffl 3lW «fcf l 

CTlft att 3 It CTl^t (Cranial nerves) "aWT CT^ 

qwllftl cat* cut?t 4tfliHr^ fca*is| to 1 «roa ^ arai 
’Wfiwl, ^Upfb. *t*f A«8fM *CU 1 

®tU?T JjKl^OTl 3at « 'oI<m1wj« Vt®t *1CW 'att* 

I 

^Pe«p tftt* CTO TOttf a!fl «t ?T ^Wt, *1?, 

'^*law, %ST, ©H, at*. *H W^r l 

war cafEa war ft?? i 

cafS^ (Spinal cord) t CT3a^*anf&9 UTOR Wf^T® TOJ f|gft> (Foramen magnum) cat® ®1EWP1 

*c*n(*i aaf*a® i ffc®uw Hjpica ytlfat ait® i 

CT^W^C® Cf® « *pRT *W^ <Ht® I ®ta tftTO Nl^Wil "ft® I ®$ta d® *Wtf «ftt® 
afcta ®rs f&©« ait® «j3w aarf 1 ^ -rc-ta^ta ^aratfr fig fits cat® cur?i cmi^a ^ 

CTOTOI *1*11, ^®, flfc, aj® « *HW3|mi ‘W SJt^llJ} I afcawc* ijlu«« CT ®l«(*|c*l1 

®sr t® 5iiw ®ta ®r ^it tofrwi ®st ^sn, ^ 

m, ♦ifstoHI « <P®^nH w « '8f»1®Cll?I ^RTl I 

H 1*?H (Nervous tissue) 

CT®>iT <rigw « ^f*RT 11^*1^01 w 'siww 4'^l’Hl tn^ca 

Aw ®Q1 CTUft ^WTI i|l^c^ ^1 R'6ac»ifl jwnm R(6«»i< l 

«tiR « ^|PI^ I 

£tf%n» PlSiKH a*)H f^ll? ’ff^®, '3J ( *it- sHf^^dl 

WWW (Cell body) i SWT CW> a llltl5l9W*l « R^C*W C*1WWS, 

'©is^kla, War ffe’aFPT? W1 <3PWW ^ICT ’iQIb’e I Vft^DTaf^TJf, ’Hf^’s?, afe’nPTR, 






i8* 


^PPlTl^PT ' t fH! **tlCT* I 

<(. 2hP*9'® : whow fftCT 1 ^ 1 1W zHWIc^ d'lP^'o ^"f I 

3d"iP*q , w wf ‘ETBRT, ^Tt— 

>) (Dendrite) : wtawws &laRc<pa zHPn« 

co*i«lv ^oti PiSaw c\»»is}l^iJ '5R?DT fftw <p«j<pfij 
‘ 9 ttra I 

^) «Ulfl'l (Axon) : wHw* <?H ®r^T ’IfflfN waits 

«Ul*M I «*BT &lsPtf9 ai1<W*in!c^ RSRc«l»Ji ^t*TI Pl5I5c«1*Ji 
'ifilwOta «(JHMW SlliL'&H ^Pll ^5 aUlflM « 15)^1® ^BT 

^ *t^T 'SPSTI RSRPWI « '8|Jl'9|MS 'Wl 



15ar io.8 : <4^ RSs'i 


<n ^RRy, toi RTff -5 155^ ttrf& ?rt«ila*lw RfN^ «i<Hlfl «fte^i RfNs[ wf 

RSRcj'hIs ’rtW ' a (Jlm*is d«jT ^d? I ^ '=il<ra s ilR3R sjHfesIs (Node of 

Ranvier) ^tBT v lRItw i «ij|9ic*is "^T wicps «il<ifl%s> «ij|9|ot»iI (Axolema) ^BT l 


RSscis wijloiwa ^flW R'Du RSsws ^ ®ltwi ^ ^Prt*W»lCT s PiijM^i 

(Synapse) ^BT I ^BT *l?f RSscis J il*H"4 s i ^Plt PiuM*! I PiuHvis W ftBT 

^ofe®. (Electro chemical) ^ 's(va*il aslRw ^ST I PluHw RiSwlRjSaila Wf 

l w>k*il <s^fE> RSsws "W PfBl ^ whp*il sislRw ^cs »lss'Sl RSsws c'»*is)l^ui l ^ 
1^5?r fifar ^t ljt$ vst'fa-tl <$s»Rcs» v lR<?lR'4 ^ I Ri5dt*w st*tH Wl 

R®*h sll^^f Btw c-^a jjl^cst ^ csrfBsi ^T «H«MlD RSsh c-rSla ■jjlujsw 
<Pi<<!^) 'JTCgyf S^Hii CgSffiWI 

RSacifl B<a ^ RR>^ lofe'* ^31 1 

fea c'aNla C5lc«f 'sflwT w®t i ^csr ot*!, ^tc*n ctMlsr c5tc«ta’®M isf5 

WC^Pri (^H ^R J T'5PTf? «||C«1M «I^Hl Gift 5 !! ijRfiW C^tCT «£RT Rc^C“l '8||^Rc*M 

’5'8l-9ls iriHMa C®lP T »ixj:<p|I£'s ^ i wf C&tf*tS ^sM C^^BT ^Rfl 5«?l^ta 
dl^&al ^ata w (5H 

tot (Reflex action) 

df^xj'Sl t^?rf 5‘^1’i'iis 'od<p(i|5>vo| « i ^T®. 'W ^1®^ ^ 

*la>f 1%^ *i?w ’^l^'o 5*?l’iiis ■35|H cslw^Hw wti ^ stf^S) fens ®p*n ^bit^i 
K lfi-rJl R>i)|c<p RijaH 9 Tlft *Tt I dR><r$l 0»al ^ ^f^HS qlal Ratal's ^sr, hPo^ W*WI 
S'nl’iils qlal RaR« ^Tt wi ^1 ^*tS qlal RaR» ^JT df^s^l B*al aw I 








awj fc m 



aat ant, ■rom ■aaa ^w^raann 

iqfEJ- <ij<?f& tifiM'I'l IShiI | *9 l^alfU ««lw ■qjHjt toI ala ®t v*il ^ aaa ^c<p 

Ptiswii artla Mt’W aW ws i ^atpr ^ jtf ** w*\ fteaea ®l*f a*ta i 

^ C«tW <H a<E# ftfcspW ^TWW5 aWta fW^Wt C^ltfjai 

«J3fit «Rpf ®afrl® >tt£<|fD ftfcdCHil *8UHH CWC^ dPiWR* CTfia at «rt«»l<ilS ?( 1 fa 

!^5t^ sfcat aw I a*M^I ^pr «UUW « , atwtatf) ^t?a wiiafeiCfl aaR^t PiuMtaa aaj ffca <n 
£*Jr) v H1 dRp® SWf TOI cafBa at at«*tat§ Fifercis w^saftfc C*t^ WrH*il c*tHc® c^*)c*i 
C^J la Clfi* >U£4llH atf> I Wt^^twWC*K4at , ®g®^T , Hta'f , t1 5 taGialfll 

StfSfar {|1-^aaf (Peripheral nervous system) 

CflCT OTT^T « CT^Wft at ^J(t Tf® «C4 ai CT 1 ?t?|T^PPfaaa <WCT W 

fae^^Ca a3tC*l ^ts I ^C'Tk*? *iJ4C* atStV at* I »(Pe'<pC*CV$a ,l t'J <Ptflll&41Jt? > ®W, 
at4, 4*H, ftssT, «I^>W 4«tW f^Wt aw I C*l|^ 

ijl^c*il «fw| 2i«j^ &h*il ^cs I 

^H43M| (Antonomic nervous system) caaa ^*1 a ®Mctw C4twt Ptaa** 

c^ pj*jj?it ijHfss atat ifihift® « Pmfir®' aa i ercaa f&euw ^r^ta^a, cw- ^Pl®, ^s, 

^spNa $e#ta atw ^a«&a ^ta®a atat afstetPi® i iq ®tsa ^tfoiGJ'®!* ^P©**? « 
ca^a^a pflpft sfsta fit <<m fiat ^ifN « qutia ^t*R a»£aj >i-»nt»iH ass i 

^k<H ^hn (Impulse transmission) 

•BP^a «pwj PfeiH ^5*?i tef at ®i^hi c*w *tfw i otfws ^ 

m ioof^un *iRiwl w 1%®a f^nr ®a®lWBi d^iR® ncs c%n®ic^ 

vst^ii at WiPht awi Ptfefpw ar^tttaiwot Ptaa atat ^t^t w f^ca fc^wt 
aW >1^4 1 ftfisw* a>^lR®W WI sJt?a CVS PtC® z|«il«^l« «fw+iwlc'o 



SS I ^ TO CSft ■’ivjj&'e TO 

Ff?T PWI TOf TOfaS TOt CTOS Rfcj} TO' 
TOlfafSSI 4$ 1 5t'9 s Tf alf^TO Am tWIW ?R 
■^5 SS I ^-UUfMlI ^ *8F wft 

fctfPF! Sf*TOW Ifa? TOF TO WTOF. 
3»t^**W , TBf^BT 8^% ^31S I 



far io.% : stTO *wh'H a&st 


■$>»!« S*tW TOT ®T ftt^S 
^ff Sflf I SCT W, ^ 

FHSI 4 C^CS ^1C*[f astern Cflf&HUj &^t'*HI SfMtCT ^ ’Jjf^ | 

tfifcf anws ^t^nr sRsws nffcwmj c%tsi c^hf mw 4 ^hi *m <i?i fiiwiw^i, vjffcw'tf si^ 
to ^Jwwa c*ifawFtffa ffwi c*tPf to ri^t to i ft**c«wi to s*ns 

C p lft*JC # 1I TOT 3PTR >tty1 TO I 


TO ^t«ifci iF 'sawf ^Pfr to 1 ^ TO ®TO sms to=w ^tfts tots, si tot^t?? 
TOics sfcrowi TO*T c^ctj c%si cfsf cTO* 'ey'll stess to 

CTfBS^ffCSTPt HJWW C*lftw C%SI C*lffa Attfcl Fl?t ffitS OT St® fifes fiNc® StCVI TOlF 
sjwm ciftTOf awFr’fl^tTOt 1 


W*lM 

5 it ! ww « sJt%i cro 
%w hiW^)h Ufa «toh ufa 

C*W ?PT •flCsfffl St*OCT shift* TO 

{.*tCra Rfijj fts'MH <«* I 

iiPiRSh Ufa fa^s >a sros **ic«* 
TO I **cm1i *lft<ww ^J 
(^STCFFlft <?$ I «««j1c®s 'STWTCSJ 

shift* to RfSH* •wwta c^TTcs; wic<w 

UHsMsPW sfslt^s to, 

<pHf<lfii »u&®!« v tlftt>lfta TO I 
TO* CTOS' blRlI 'q^ilcfl Ufa C*W 
«(fts* srsTs STOF SSI w 
zlcsNi ^CW ^Kt esPt *|R*jM 
TOSF TO CTO ihhwN 

d^su^Wss I 



16ai io.^ : >rt*i<iptc« *riPiRSl<i ssFa ^rsp. 



^HP^M 


llPlPlIll 'Q Pf8^a 5,0 (.5 H 

'Pltt^UlQ sJH : Ptttlt^ aif^r 51 Alto^lipltP^ Pg&o ^swt «ioP<^a i Pf^tbiEi sjpf 5hoG , iG5o 

50G»ih i&55f554lftt st5t5 sfPf I 5 s l5 e f 4 o>Pg<p PytslP stf^T 0505 s Ps^a ^wh 555J15 0555 05P, 
^%lPc4 'oiijHj S|P55 $55 455 50C*llC«10 8M58 0#1 | 05055 W0 C#T 5lPPfP ®tfaf 
5,0=1 <3 4fi> ^14105 »i<qc&c?i ^J5 I 4t $JP5 0505 s Ohio's iSPh, 4'SGoci1o*n>Go*lj}Pli , ^litcoljaPh , 
CSHjI^lb-i tl»TlP 5SIG5M p8^o 55 I 

SlltoGil'S 5jpJf : OlltoGil'S £|P5 5 M15 1&5C00 1 5?0 >, f «|^P<5o I SlltoGil'S Sjpf 0505 s Po^S 5*1 G5h 

5t5l5 e t s o P^lc^O 4l®r Pilap 400 I CfrK 055 500 ^5l5l5 C5fflP SlltsGil'S StP?l5 555315 ^ 5 I^0 c t 5Gil **Tt^ s I 
»ilGiilPc«io «r©lco Beil'S ajf^r ^05 ^Hr « *&5 Wl 555 0505 lilt wm 0505 s 

‘ s ’tt^<2ft c r *m\ 5l5 I lilt 0505 s 3515^0 5ltoPl*1 50G5h P§555 55 I 

’llloMltoGil's a|P^: 5)10 Mlto CO'S 5lP5 515000's S|P?I5 P^Gl 'SRf^® I 50 WH ^I's 5ft055 4JhPlol*l 'Q 
WRl 3 ! P’lM* p53f*t 400 I lilt SlH 0505 s SIGH'S 5JlOMlt5pM 5005 H PlT^o 55 I 

5it5i5 siPt : «nt*n*r siPi SPi i #*5 05055 '5^0*15 ^Pio'a 515141 5505 i 

f*I^PtC®T 4t3p?1p5 s Po 5105 s 505 0G0l^p55 5t05 5105 C^fi> 505 ^ItW I lilt #5 50® 5lt5pM 50C5h 
p855555l 

4'SG0ll®I SlP* : 10'S GO iH SlPf P'SpO $505 '5[^f^o | 4 W515 stf^T 05035 ^S]W]% P5T#I5 
5 s lt5 s 5l5 Pi i! 31*1 400 I lilt #5 ^«1V8 5*15*1 »lhp4 515 0505 s 9 lPi£|lG c t ^Tt5t57 400 I 4t 5lP5 4jl'SC0 , llP*1 
50G»lh p8^o 5*05 I 

«iltc»i'5 J t ^ *uMl0'5»h a i : ^Itcns^i 'W o uMIo5jH j i ^SlJHC55 51051 ^ 5 I5Pl^ | 'oilto'is^ 'W 
53K5155T155 C5 s l5t^. *1^1 COO 5401 f^ 4> tl4 Poa^ <PGil I iO?f *TtPtP G4fi|^jp 5*1>|P*1 'Q §^1 9 t c t 'Po^'t 4GSI 
^lt 0G<®0 ||G4lG'erO Poa 1 ^ 4G0 I lilt C4f^t^ t*^pR 50G»ll*1 Po^O 4G0 I 

0*IHI'!s '5T®t SjPl : iOp G*IGilG10 P*0l < 1?I 'Q G 5 G° 1 G ^?1 '*33 5 H^?T | ($FI> Ps^s 

50G»lh (M5$ < # c 1^o OOG^O ®P¥ e P^5 P^P^o <POGv» ^P<Pl ?TlC«l I <0'^5l'3 2ff% 'SR^tW ^Pf, 

W'l&O* 'Q ctP '°ll&0‘ , f Pifal't <PCil *^1^4 I 'Sf'1'1 1 spS5t 05(04 < lP e l^s ^ilGJIO g'Gg^GIg^OI 'Q ' 3 ^t 0^05 
tc^lceri 50G»lh 55 1 

stM^pr^t 'oi>*o'»|Ro»'s| 

^11 50 Gil'S WlJt : ^05 MlPc^ ^nonffesT «H415 >ll^p4 5(5 51^55 , <tWT 'SIICOlPwO ^*^J4V| ^5^1 1 

«llGillP»1^® ! 5t5l5 ^itoGil's 50G*lh ^Op 55 I C 5 !^ ^1^3 cs ^ 5 W ^Pl^o iflPTW C555 

P^hGilO *lfiOTE*f CT’IH P^t 5fS?TlW? , l5 S'Q50G«>t, nl^GOO (? PM C5M 5f 9 l5l5l5 C5l% ^?Dt 

4G14 C#f I ^1 1 50 Gil'S 50G*llG10 ‘5ll>P 5PT P*3?^ *lPP<P P4t*t 5ffl *115 I W! 0555 51055 5l^5t 
5^505 55 'Q 055l5t 05HF4IO G’llGO&lol «||<pIgoo fr»P 55 I ^Tt05lp055 «l'olGO 550515 45 ^55155 

"5^1-ib, 5loPe*H t>5-io5 





*8fc 

<qj|^v© $,c°1 R<pK Tim I 4t et*1j aitaj «dCillRs*i^® ama mjm$JC* atSTIt Tim I 4^5t 

msat, ma^a, m 5 ^, Tim caea ^■aman' c?fw ^1® ammtmmi 

m? 3 ^ mt ^smternfija : msjjiaenm 1%^©m ^itca'Ca mm ajMi«wha *w <*m* amam #m vate^, #m caem* 
ta^iaa las^© mm i $ 1^*1 ^cat ^ amam tsmh mt <rc^ rnmmt almaim* tarmma msm 1 mjjjwem mfa 
s«jier-Hooi ti^lai fr©it mi mm ^©ern me® mamm ailmta Ta#©tem me® Tim, agtemm atea uemaw 1^© 
mm i ^ am^aicm 3 mt ®mtemfi>a cmf^ia mea i ®mtemfi>a ^ amemm mm, mat- 1>ita-i> « 1>ita-m i 
1>ita-i> ^ mmsHs miftm mem vmemmiem taajam fcsfm mm mi i ®tt t^cermHci* mmtem mi'dpii tae® mm i 
matfaea 3 1>ita-m mt% mem mT^Ptwtim taajaa Mm mm i caem m*|jt*m m^rnea* aftemm 

®hj aUfto ma^Iaa t'oQc'o aiminj <pw i ^ cmtalrt arnma® m?aa® 'q aQmcarn astern mem atem* i isrf^ 
a^R* 3 mt ctimtes cmta an i me® « agtm sic^icer* rnimt af^nteam csen me® c stem <£it ernteaa a^a aaaa 
am i aa^ateat meat na na gjgm n'ent, ffiatat aiat, mint me® mt'smt, ami*® airnim atent ae^s 
memn 'G'sr <p^c^s atea*, ' 35 °i'oi cam mat, cmea am mat, nm®t aaaea « men mtont, vs^tr amc®f 

mt^icii ^'sjiPt i 

mw ntaat nmtmc®! mmantizif ma^asc^m ^ cmiafi> mm i ^ ntmatfi> at&man i cmfc n® mm aa^ikaa ^ cam me® 
aic* i >8cs * 11*1 m 5 c*rnmt, fmc^m c^Pm 'siM msm mem m 5 ^ m*c?R ^mi ' 5 fr ^tmm th**r <q>c**i 

'©iw* ^sm rnimmt <mf*t mterp i voi^t ^wm mj^wm ^ <mrn m^rnmt c#t i ^ c?w 
^*Ws i extern mmt, mi, mrnt, Rtfe ^ mm rniwi ^©m ^ mm rn^mmt ^ mf*f i 
memm 5 1*!^ me^ tmmpm ^tmm mm , tr»i mfsfoefft's ^ms rniem 5 1 

v&rnicmfDm mm « agm atl^t mmt Ucm>icer* misit Irnmerm rnimrem 4 mm 1%% mmt 

Tim i fi>fmmmT mmt wmteml^m mm ^emmtm Pi*m* mmt mm ri, fV^ ^ mm fmm F me e t mNt mm i 

\ui'®i*cm* me^s ^mtem^m f5r?p3ie e m ^mr F©il^ 'D' cmem w mwimrntm 5 1 ^cmt-Discipiine, Diet 
« Dose I 

i 5®*i s Tt (Discipline) : '^mtemt^m rnmm© mr%m ®r*ij '©tm #mm mmmt me^trnmmim i 

ifmi^t (i) Pi*fm'© 'q vsjI'sIc** amiTpfme^t almfw rnmr sma ^mt, w mtrnim ^mt, (vs) mt% cme^m 
afmwm am^^t 'q %*m©tem atmrn m^ cRsmt, (8) R*Rv© agtm aft^t ^mt, (e) fafev extern «rl^«iv©i 
matfaca vsi^ic^ amrm*r cRsmti 

a. am %w*t (Diet) : ^mtemf^m farraeam aatm ^am meat ami tmm^a mmt i Imt^wtitm atmm alrn^m 
^mt 'q Tsfflm amM m^m# t^mf^ « ammme^t ataj sma ^mti ^tftmm amm^ m^m# aimtmm cm^, 
m^ammea^Tpa atsmtmm i 

a. £mm cama (Dose) : v©l'®lc** amtv*f ^,1^1 cmaeat ^*1 eama wt v5f&v© am i ^i^m rnlfm 
rnmmt memt ^mm atemt mt ta^faa caarnm arnim^ cam i cat amtspf mamtf mt%^ tamlm^© ^mm cama 
mm o'© ^cm i iS^mcvsi f^aat at ^mt ^ca mt^lm i ^aa mm msem mm, atf^ m^sm mamea me® §temae®rm 
aUmrncme^mmi 4^© mi^t cm^a^ ae® i mea^amm mr^tm ^*ca* tlmf m*m ^ atm i 



G^k (Stroke) : ^Psg^ & e, il'o aaT aa I alalia 5 aflfo I ^Italaaw 

«R^*Har atsaT <3 t£g> w bMwP's <p|<K e t a|p®C*«P at£a I ' 3 T S T5T ' 5 ^®jfaa> 

caaa-SG'ewal at wf^ta 5 af^Jftaa < p|fK e t 45 a <q'® , »p 5 i e t aa I ca c^lwl *hPg® 

*l'®a a Sl e t W I walb C<fca ^P«c*«p^ •‘ppsalaa <Ka I w ^ 5 ^^- ?1^qc?5 'Q aNIa 

*tf®fr® '§^ s <?tC®T CsTl^ta ^§T ati> I 

MlC»1* «l^ e 1 : ^<attaaaa^a^aaat Strata I Wt?|Matat-afa, 3F$ aWT aPlt, aaaa* fviPicGsI 
ataj cal^t awt atata, aPs it t® aca pp *ltta, aftataRf Rlt^ia aca ala, Th « aifsa >faa w ^nrr, 
"^aa^a aM a*f alaa a ^ 1 

aWla W WflglWtffc ' 3 TOR wl^lc^ ^,l J 1 v H'S|c °1 '5R|HI*^oQv® ^sw $,G<3 4^, '^TW fbfovil PFbvs <mg® 

I fbRi^i ^ca Ca# «ic*i < 9 aaa ala I Cfl# afa ala, ‘Ra-^PP *ta CT W|a a?Pt 
PpGiJ aia I «W Cal^t fa^bl 5,b<Pb '4aV' 0 llG J 'o WlG»o '°l J llv» ^Gl atea! ^03>t ^bv®| P(>W ^iGa I '8sH 

fata 4 ta ata 5 faWt afa -^ 5^0 aa Wta cal% ^ 5 lt wfiaCa ata I *Wa 1 W at Wt W ateat ^ 
(caaa- aiw) a?a£f <? iPf astasia a% asaa fata wtta fa^ ^s “to ^ a*tw a*aia ■fa^st wia 
g<pIgiIPP ata *Tt I f&fWila sfiaPta 5 aflta ®fftataj al« gw atf® atta 5 f^? ^P\ ata f§^1% ^T*f 
WI Wtta I fawt%aa atW G^il ijl^oca) “t^ WW® at a®atff®a Wf 4 aa*a Stf^ferf OT«ft <^T?r I " 5 &K 

'0||^»<c e t <?I ^ *>tNf5j<P'olC'q -pl^nvof ^1?f , (TT^lt 3J® «I ^ ^ <p|<jvp»|\o| *n?j | ^ 

<?pr ■ , ¥P© 2 |^ ^ <7f^i?n^ <p^»jvof f&^vow RPi5 ■?rtw i 

CSrW 1^ 'Q I&l^^Tt : ^P®c^<p Sv®‘ s f*Sl e t ^ et^l'G fa"ll ^ot <PW ^ CaW ^iHc^ PlFb'© 

■?Q?ft ^ I C^tl^ '^'t «I 0 , 1 S S ; 5 T s JTf Wf W ^ *TT I W ‘^ e t W 

'(W I C^lw ! ?1 I<pc o i ^ Pifiaic®!^ < ij < 5 j, 4T "Wf, 'SsM Ppw ’IMIfJ ^ C^l^ awlw «iyil^) ^^<1 

^c«i wt c<ios aicji i wi^lc^ 1 1 3^> ^*1^1 ^sjic^ ^t, affwft 

ac^D^ ^3^ft f^s <p?il ^<plsi I aciil'eriwlc^ wl^lc^ c iC a ifi sil^lc^j ^MIs) ^JTGfjIcilsi <mI c^C's 
i ^siaa at ^\»ii>v»i <p*iigii ^Psaj^vs ' 5 ^ 0 ^ ^ atsut c^ta 

w ^ 1 <^t% law atb^ifi a^si^st a 5 ^® ^a j iiR'® a 5 ^ 1 t^it^ caat 

ca«Tii?[ w 5 ^® i^fwrfa < ^c'o ai^wi^ft^^^at^Tit'aRf 1 

sjf^£sitw?r Saiti : ^faia <mi, ^iwi Scosi'® yica v ®icp?i 5c& <5\®t>ia Pi^iaica ?iKf, aiai 
'uifiic^IbG^i ^Ig^ '8|gi55 Pi si Pi's caaa ^mi, 's atai^a ^taa ataa <wi i 

?|I^Ra» laa , ajwTa'» “111)9^ aaajl 

anslattPpf : aftaa caarat w^?r 'srtwa%r aaaiaft a^ ■?e?rtca s ansriaitt^pf ^ 1 ^ataisraw *jPsg*kps 
caa^at w?c*i?r a»P®« aa?R:a ^ w?^aaa st^aaaft caRftjpa aaaaaf^wt ^iPg<j caa^i 1 ^wgis 
f^at w*^f ajtaHi^taa ^c® ator, aicw ia^aip , i^ c^at wwt waat ^wjrawif w^wj^ a»i<f^iR'®i 
aa> ' 33 F, caaa, - 5 j® 's aiGiis ajishi^P^i 1 



#<i%H 


i8V 

"^133 : 313133® 3%7353 G-^lGTO ^l3Ft 33 I 4'5!®t <313C®3 31 <llG®*l ^IlCW ^131® 3t 

i^5*il'0fPi'» 35i3Pt v ijliihl^Pi j i w ^ncsr i 3l^c3f3, -^Iig®* 353 « <313 3j|*ihl5% 43 35)33 ^c®3fc3i 

4'f3pT3f^l sjPcc**^ 435fi> C313 3fl® <ul«*l 3% ■R^t 3t %® 3tE35 I 'OIG'I'W'PWI C3# 
«(«8h ^C3 3£® I 4^ GSHg<P C3133 331 33 I «IG«m ,i, I > G4 4^ C3lPl3 35|3Pt 33% 3% <PG?R 

j iNl^ < q i 'olG < q 35|%3®1 5I9 g*j (?w o 3% #3f3 ffa® fw 3lfa® 3o& i G^twt ^I3t3 <3# 
3ife 3 ®pi % 3%t® isk® 3it3 31, wi ^3 3131 313 1 

'^rPiG°i v iPis 35133 433'q ?t* s 2%ie3 ^ht 313% i ®t3 *%g**9s 'st^rtm® 3513^3 4%i*t% ^C3 31^35 i 
^JlRj<P G^lG-9 ^5(1^8 C3l%5i3 C313 C33t C33 I 31313 *331®#% 35l3Ft 3Tlf%WltfT#, 43533 s 

3lt%, 4%^, ^3[3® sjI^sg^ R^i®, 11&313 5®j|ft 35|3E3Q 41*1533133 ^33*f C33t (?T?r I 41*15331% 
C3 G'^lG'il 3353 $£® 3153 , ®53 d C353 5 5o 353 33 G3 C31P13 3T1335®! C3% C33t 313 I 

*iwRh»h cm 

3l3%33 C313 »|pOG^ 433 43 s '5R 3, ?fT 315® 3l5® <3 ‘*1t^?IW 3^1 33 43l' 5 T(35l® C3# 3®lF5l, 

3535® VW 33 | <£| 5313 313133® (to w 33533 *153 33 I ®53 <Dtol %5T53 333 s <13#G33 35® 
*11531 ^WEl 53% ®13 3?5*1 3G3G5353 33133 I 

^ <7313 43 s 33533 13313 £®f3 3553 3153* 5®I*I1% 353 I g®MI[»m *#533 5 s 1P13 3®li>®ki mw 3553 I 
*H3%3 3 M 0lW® 53% ^Pcg*^ G®Mlf»l3 t®l33 G#3 , jG®ll fl53 *1l53 *i<5 3.G3 313 I 5®t*1lf% 5l®l ^ 

c^tpf^ 5 ’fte® *ncsr i wr ' s Jtwif*t ®iw <pI^ < piQ'»i ^unw i wf ^§i?r >iw 

^iW < HsiR J i3iG'(si (31% "srlW’ll 5 ! ^n?pe «i<pI^<m ^c?f Wf (3% b°ilG<Ml, ^vsjlfii 

<^|®r <psil <p<5<m 55?i <1^5 1 

’l% 5i W (3N 7 lt i Tl3 c t® %3 fter SFW> ^Pf OT«tt <M I (3# SlNfw ^^113 ^FT^t ^1® 31 ’ll 3H 
^11^ I ' S IG , 1G < M 43^ 31 31 31(33 3I®1 3®l5'5lG® 3^ 33 I (SI3l®1^ C5lPl3 31®l3 ^1^3, G < Pl^) , 9lI^ r IJ , 31313 
%G® 3^ 3^31, fllertyfe %3 WTTf, 3531 3313 ^T33 ^Pt3 3l33®1^1 31 ^Tf ^113 "^3 ^33® 3133, 
»lk J 1G3f*lG® % 3®T 31 3131 3<33l, 3®F®I3 3^ 3^31 C333 C5313 C3t3> ^1 Rk3l ^C® ^ 35313 ' 3 T33 
'=l J 3plG3 C331 C33 I 

4 l®f : 33^313^3® *11^115^* 333T1 ^1^3 ^13*1 ^f^3P3l3 ^3 431 4^fD '3^3*313 ^1<P 3f®G333 G'olii ^3 I 

®h®lG33 33l3Pf 133% 'W%'G33lf ? l 333, 3l3% 313J SJ33 <3 ^3 #33 3133 35313 3131C3 C3# «IG3 < q j '5l 
^3 31^1 

^3^3 <Pl^C3 'Q m? tf(.<W 

«(NlG33 C3Pf ^33133® ®l3l35, 3W, ®K, 3?R, ' 5 fll3 5 3, 33%, G<^lG^3 , 33 t®Tlf3 3% 33T %3G3 
3l^f&® I 45.I®1 f3G^3 C < 3>lG < 3*S <3 «lif<p>| C3S3 5 '^31^3 '335 ^1 3G°5 1 4tPTl® C3313 ®C£J^ 

35C3 I C333 - ^G33 ^33 I 





etHRseh 


i 8«s> 


^5 c^f 'srfir^W ^ ^tsi < ?l? 5 c t siciic^. I c<i»)*i- >ih<p ijwjsi 31% <r d a<ih i ^ 'Q ai^Uis 

S'oR «il«'e 8 's| ^fH^r ®T1'5, imls , "STtW 

’IlIshlRi 5 'Q c-q^lsi^, ^a 1 *tt, ^P 5 ! «i'S 8 'o| %«WII I 

^ofaft 5 <iwlw, I&R«i l^f *ppfM mci ^isjt mm ^rt?r i siNf^R 5 

^ ^scsf, PlC<Plfi>Cm yrt^rt «n^S C^US ^TtW I Rc^lIbCm 

blR.il Cable's W*tf <lj<5^ "^t ^Pllcifl C'PfRT ^5 ' s ll 3 1'S ^ I 

fic^lfbi St^C«t siRc^lc^s ^ I ^S, *lt f^3t "SM 'stt^ (Voluntary) 4Mc'» 

STK^I WT C^IM ^1W (?PH JJ^Cilsi %5 ^5t CIjWWI, (TfW ^PM'atftvo *i»MJl 

^QUt, ^sflfw C^IT (M I "sHw JRJ -qmlw s§M spsfa *\U5 l »<li<q>Mi'$si ^l^t ^3% ^otsf 

R«t*i ^l*lf^ ^FtW ^t?T C5JW <FI*(t Jj^T 5135*1 ^t*tf 3$ I C=3*tT 3*5*1 Wt'l ^»13 f^ot*t% ^5f csfl^f *fl?f | 

^Tt^ 'Q ^l 1 ^ijlJ 3333lWlSt <“lc®f ajOllwM ?m, *fl*flS*t ^ll*l<ll‘ 9 fW 3$ 33 I C3*ri3 «ltb' 01 J 

wf ^\ i r 531531 *3153 «nc«T i 3 ii 3 i“if& 313MJ 53*11 5353 433 533 353 ' 31*3 

Wl 4 3l5W 3^31533 33l333l3$fe' Q 335#W'TO^^ftl 

3t33t3f%33533 : 3ll3l!33J C33C3* 353 >)hPl<P, 3l«ill33, aiMfet<P 'Q '3tf^3 ^f^3j|*H 33 I 

4 ^5[3 3 3T 5353 <#3l5«l3 fc*|fo : 

- f*F3t 3l<W»l 3*ll3 3 5 3l 

- c<i<plficifi 33*193151*1 <u<i J 3t ml I 

- alien's j\o | C3t*f | 

- W*. «q«^<]|«^ 5353 TJ53 3131 'Q <£33 *1 He 4 «l<lR'8 Wf 

- 4 «Maia>\o^vo| 5lC® C^oM 'Q '«lRci*| I 

^ll<Pl J 1'S‘C1fl ^Tt ^T ' 5 RC^fl?f CbK^f *Tf OTC^ ■'8|C1«5C1» ai^l^Rsi t*R J 1R<PlC5t ' 3 W(W ^T 

g|f%^ <Uiavft | 2(C?f1WC*T »lll < P|ai1'$ Rflhfl C^C*SJ<1 ' 5 T^tWf Si^t WT I 4 5ci(.“lJ ik&O aild 

'Sflcsj tq^sf^ Stl^t ml ^ I t^T t^T 4 ^5jRpf*'»C?l«l ^Icersi 

9 lt^ I «flTC*RT <^I^Ca|<5 '5K*tT ailf^aiJ 'SfR^ Sf'tTH, »lRci<l 2tC?lH, 1^T*f , 'Q 

^WUl 

: ^rl^ 'Q ailll’iJC^Jil •’pt'om St«R aiH(.<P C y ll J H>lfl/Pl<P(. lr lb '®l'»P r i 'm CjjRc^o 

^sri i 









i. gfefcUdWH •%? 

VS. 5jlgj*"d| 

8 . W^lil ^|^o*'ii| ■#)■ ftlST stf&ff f 

(t. v 0 lflM$pM 


«j"J 

i. Sfttia *swlc*w ^R<pI «iIc«iImI -9*1 1 
m^*u.*iv» *i*mjI*i "l^'t^yil PH I 

^P 4 ioR *l?t 

i. «n^smr siFh whI? ? 

<F. s f 1 $s#R H. HitaNfcafai 

*r. mAhRm h. «h^c#h 

«IV '■UMWSJH’H 

i. H^lws H'&l R*llw *i^jii , ol <pw 

ii. fljiwH t^RH^BT 

iii. Pft^r faH^ii ^iWl fi*r<iH W 
Rws c^hfij *llS<p? 

i «t. i « ii 


*t. ii « iii 


H. i, ii « iii 


ftws 1&WIS «|IctIw « s 8 •T(.8tt!^ , ©^srf!ts 




O. 'A* 43 CTOI ?K3|5rT I 


*t. "lift ft<f*l%5T aRHift-* 

8. ^lUis <pc“i '1l^»i^ ^RJc« c^hTE *pN <ms? 

^Hr fartlMpH 

*t. *il$diM$Ri wutaPiPw <#fl? 

aft: 

i. ^Tt ^lW ^rtBT ^3TC® CTCJf ^RIC^ET *lt^ ’tfl&svl ^BT I PT OT*R, 43fi> ^ET 'SftWt 

^iPiw csfl> c^r^tsti OT^l?re cfp»r, ^itc^r^r^Jc^ 

^T, ®)i> «i<hi*i <p«T^jc r ii 3fcs 1 

3 s . ■qlcflMftwH ^ ^ ? 

*f. 'fe‘*fhMfTFTO iSJlPIlW 44"! »Pl»Uto *WflH 3JHJf TO I 
«wita OT*IT ’ll^cnl &« *%Wi 3tTO TOtf-fi«M <w I 



£|f«^'of fiiil ■%? 

*f. zJUs^i -s»ic.*9» stfi •gftlwi OT*t I 
sf. »ih<K.i<* &3fH*il I'oQc'o *A’ (5Rr® 'ardIT«i ^PHpI^JWTOI 
$$ whits *6 ft £Pffa tiWUM w»h 'sicrM (wfl'os Rd<H <w I 



£lc<W a®HH 

(Reproduction) «R^I frPrfcj 1 #* ^ Rwg ^f®?r TtfWJ ^ 

a^Ftfew^ifog uw i ^tacoci a«r»it*m a%?it RI^u 'swjs aton sji%tjiw awwi 
alSwua tslwu w*n*n ^ '^wrai kJbh^ af^i ^iwimi i 



<fl «TOt* Hh ’fllwh 

■ a^ws wit « ^5 afire i 

• d«wi Rmm ^g^BT^W^Tf 9S» at?re i 

• £lior* Sfo*™ dfa ^jNjt < m(,'« afire i 

• at% 'qpIR « C*Tft a^R^JNTf afire I 

■ 3^ch« affc ^jnji -wc* afire i 

■ ^8 « 'arssRw'w at<foj «wo» afire I 

■ jrelfoaRl »ite]c<u atapicni a^il <woe afire i 

• stall <p 1 ^ 5 >c^ ajftlT too® afire i 

• "sflaa^Ffir aTWt afire i 

• < 5 $®>r iflgr »i«ij>>jrts a*taa, afeai«re afe^fii ■gjwt afire i 

• OHM aR>«i< $as ^t^HT^JNJT TOO® afire I 

■ i<j^55} sjfawic*! r\\*b\*i RwiU 'Wa W *ic&\®i>o| afire I 

■ iflt® 5 ! affc «iImH sMa ^sre i 



©f]o351 5.0=1 '3331^ I ^^Srt2f ^lo<|51 50=1 ^[Rlft 0303 s 4<P J 13il i e?)G351 3R®3| RR*1 503 CW I 

R 3 "^ Sl^'s’ifjp ^®T 53f3, ^1?R 4 <pRo<p ^(RRfas 0333 ©rRosi 3T>05 ^uR*) 3 o'shR 3©t*ioi5i 313JC3 
©rlG35l '®RT 5G C 5 I 33*1*1 5C C 5 433 43 s 1l> 3=133=3 3l3 313^3 #3 ^®13 2)R>^3 ^RS 3=051 '»R<U5 

3^333 0303 313 I 03 aR=<lR 03=1031 #3 ^olsf 3^333 ^R> 3503 'S 1 03=5 2f5r33 303 | 

2 d©ril 21313^® ^ 33=13, 33t- '»ic<n«i 'Q C3l3 I 313^*1=® RlJOJlRfa #03 C3t3 3^33 53 31, ^®03 G<p|o*ll 
03=10*11 Rt"0S|1*l3 #3 C3t3 ^3t03'Q 3^133 3T>13 I CJ|f*l3 '5R3 s l9‘t Sfei 'Q C3f*l3 33=3 3# C3l3 
3©f*io*isi 313303 3?? , 133 ^R5 3=051 I o<il*i ©r*ic*i ifD R v l5i)'©3# ©r*i*iG3=l<i 35iHo5i5i 3103 RRvs 53 I 4 c^os 
4 <pRg 3= ^er*i*ic^»l<i « '33lfi503 s '5^ltt 'sr«i»ic<p|<i 3t I'»* , q| , i i (Egg) 331 53 1 4 ^nc*^ ©r*i*io<i=l<i 43^ "?giPT 
3t 43^ 0305 ^R> 50=® 3t03 I ^fooi 4 TJ33033 ©r*1*1G3=h 43^ 0305 ^R& 53 I *^RTT 3531^1 #%3 I 

333 il330»13 WWR '5M3t 0305 ^Rf 53 ^®33 03^ '©f«3G3= #%5 303 I 

©ri*lG<l=f3 ^RR <J3 =f'® 4$ 03, W33 ^c^hos 3 '53*17^ RoiilRpi (Meiosis) *Nl^a Rolf#® 5C=® 53 I 

wr <^TpnwfCT?r 33W »ji^g^=ig<i 53 ' 3 o^ 3 s 503 313 i ' 33 “fj % « 3ft ^330^1333 RR® 503 03 

^ito*ifi> ^ 3 > w '®to=® »t«ioBrioM 33*13 tr^b ^33 31^03=1033 3313 503 313 i *103 4 $ 

3 l 50 iblfiR= 03=13 R«|erGi5i (Mitotic cell division) 313703 <q|5i<q|si R'olf#® *1^ l §l<ici5 

I 4 «1t^ ^ #W?T to I <n slfl^ m «R^J5 ^ 

3^*1 *1 *tl 50=1 ^lc<5?l «|P®^ Rc°lf3 5C.-SJ C<|v© I <uI < 9c‘C|R?J| SOS <1=051 ^ 3^® ' 5 13 S5 f 

^<1 <3'»lc<i "3^133 ^R5 <PCii 3®flR>fi '3 |Rs^ RR^cii ^1G3 1 v»c<i R 5 ^3fO?I 3er*i*i *uic^ ^®t ^o<i?i t3f*lo^5jsi 
^33 Rr€?r 3SC3 I 4 RlifltfRb #3 C331G3 0313 R'oleroifl 'SfKfCT ^33 3013 033103 3%33 #03 

#^3 3R313 C3l3 W33 3?3 Rw 53 I 

SRl(.3fl TSp®\-7$S\ 

3 ©f *10*151 ^3T ^3I'®R'® Ro*t3 33033 Rf^3t (Shoot) "^ff I ^ C5tRl3 #%033 3^33 I «ll»J5ll WtR 
03 43^ ' 5 K3*f '?^033 Wt3 3031 ^5f?3 (3y®<i<p « 3'5f3033 ^f3T | ^ 

351 hR 3 ©r *10*1 '33*1 033 I 1%^ ^(3T 351 hR T5 f?3 353 3t 3 5 3G3'3 3©r*10l 35R'»I 3313 

3*03 I 03 <6_03 3lblu '533 i§3f^© 3103 s '®l0<P 3*^ 3jfT 303 I 43 0303=l0*ll 43=1^ '5?‘l 3t ^I^O 8 ! 03 <£303= 
'53*®^ "^3 303 I <£ 30 <P 3^3 <P 431 ^®D*1 <£303= '5^®3 S ^ 303 I 333 03=1 0*1 1 <£03 ^5335 'Q 

'5#*533 s =101515 ^3f^® 3103 s C3R v5'oR'e»t 3ger (Bisexual flower), ^5335 31 '3fbs303 s 3 030<p|o*il 
43^ '=ii v lP3'a 3t3 s 03 4 <pR's= 1 ^3 (Unisexual flower) =3 ^O&lt '5^ 9 tR3^® 313 S 03 #3 ^3 

(Neuter flower) 303 I 

*fcC*W RBs) ^ 

■^tl^ (Thallamus) : 313133^0 4R 03l3t3 s l3 431 <£G°151 ^®#03 '53 3 3t3 <posi I ' 5 f3l05 5 3 ^33 3113 s olsifD 
>vs33= 3333 31^1031 3103 s I ‘f^WW 5^303? '51^3% ^103 ^03 303 I 
3#-5,o , #3fwt3 h3-io3 



(Calyx) : allows ■*os < pc < ? ^ ati | ^ ^Rsw »Tt rc®i c*ilb ^P*K <afi> ! <lffe^ 

«lt<P <IW I «SBT Slfaffr ^W*w f*jR1 <C«1 1 ^®r ^ s f p ?® 'Wf CT5 I iSTC^RI Sl*rl=T 

^l®T ^c*ia R>'scflS ’0(xH’Jt.«ik < p c3fl*f, ^13> S C*tfalS CSfC^t S'*t , l "^SJt I «w iTO CISC'S?! ^JT 

wfT v t*MI«(.*i ^Tt^KT W MaMlatis TJftR fe>IW '$m W <*I*R *1% «tlR 



■f53f->l.iq<pfl> RRjfl ^*f (*TO^f) I 

(Corolla) : >4fl> al&csia (StW I tfRTt ^GT 3fafl> *FIW ^t *lH^ 

^gti ^N^-ypi ^ ^i<pt,«i ^sin ^^Htm«rtwrt^f»r^it^n ^ ^ i larar^jPBr 

^wjMj^la ^ vis'll t<p GIFT, GtW ?HFT ^GT I irosjf n r i l i'w , n dWhl-w « M’J'flft 

W >W wihltfl mm W I W C^tGTt CTlGff GlFFPfl^B TgGIS MNfeffs Wf ^ 
GtC® *iI*Hj <p«i I <n*\<i <pl4<g^ »whi ’■taHlawa I 

^j\s^<p (Androecium) : <£lfl> <£C*tt ^ 4 ^Rj «i'sjl<rlj^)ii I *sac<wi alf^f& 

’ofxHt.'V ’jpfHfl ^GTI (£Rfl» '(ww tiRttf^t ’jxi-Hs m<pc« *tlGT I ’jpjWlMil ^JOTf’BKlW 
’JWS <W%^sT <lGI3r ’STC®T ^ ^GT I *BlT 5 t*f# « ^£R* WIW4I31 

wler^l ^Gt I *Mt*Wl^la '*TC*IJ ’STM ^T I *BlfflGJ^ 'aiwgjsl'o W c%«n ^GT I <fl$ 

C*ttGM *3wii (Malegamet) ^*f I Ttwiiwl-q -»ial*tfi ^fcw afeft ^GT I 
^*o<ic<wi *[W5^C*1T v l*H«ia *flGT f!Co l^Wlsr ^TQ *bl’ p l«*l ^tGf ^ 

^Bl HaHto ^ ^GT (Monadelphous), (W- <tl^GT 

(Diadelphous), GPH- ^Gf (Polyadelphous) CW- 

flv i wn% m? PhwwPww (Syngenesious) , *m\s 

tW^^Hsi I'wwt.'is ^ '*IW Wl*| (Epipetalous) ^9®^^GT GPH- ^IT I 



^ ^ « 


(Gynoecium) : ^^<3 -9 "Sf »t&<Hfl <flRT «i<Hli <£fifl>« w’C’tf | t£jfl» s»c«w ^|3T <4^fl> 
TOW% *s<qs > 1 t£(^ (Carpel ) stffo '%& *ltRf | »^wia 

failE R*?T, RWT- *1^m (Ovary), ’I'St® (Style) « *1^^ (Stigma) I RP*R • 9 « , Jc a il 
<ii<pIT» *il*D<i<P HlS« ^JT **1^ <SRTT J i“j4olts *l*i •Hess RIP* Riles* ^RR 'olc<p ^y > t'& v kl] 
(Syncarpous) , Rfa «ihW RflWl (Polycarpous) RPf I 

^HMra I®«ca "ST I»*ss* %“R I^UCSf ^fer'o Rfte^ | iipr? R>*scs>s m^TT 3 # stall wls ^t 

fe'Sl'J^flj^N t£(§ I® "ql^ ’i i V«SCS**l ulil *WlHlS BT11 «R?t St^t W I 

s*l«f-i : RlR)^ ^SS* ■■'ifossH I 

t£RT CT (ft tFTt 'flivl 'fllRMI WA jjftt, COMICS sTW I 


: «I^HCIM SWC^T I 

fc*Ra*f : ^*1^^!, C3®,*l3FTR^tR e fRRI 

^®T CRlC^ «l^m RRRt S>« Cdto fowl SCT tSTOR^RM RICSI w lS) ,5 H <W 1 'Rt’Rt CffRfOT «tRt?T 
OTRf I 


c®i»i*i otcrri «tic^t <sfi> i wmr <g^wi %*R f^ipi »itaitii Rites 5 1 re^pr; 
»fl$ 'iNlW ^"Ra^ ^C®TI CT *tT*IPr <tS^Pl Lifer'S Riles 1 1 ®CS I sfcfRlub ^OTI 4 i iPfls '^R ^ 
«lRs'a 1VR9F& « ^1 Wf CRlCT C*tOT 1 ®tCS I 1^5 <C*1 1 *taMI*ic«ffl RSI 






■qrawuA y* 

iwfihft 


ft* ! '¥ t 4^*» ^H*i*fil, * Aire 

W'lHJJ sH **41*w ■■taWtai e to* *i Hi 4 VICTIM TOT *ff I 

mwfiR 

i?ww ( sw’ww9^iiii <*mp to « ft* 

nwA *w *mx% ^ wi 

*4Wt wlca* TOJ^PSI Hlitolfo WIIW *M1*NH TOT I 

TTOTP ^ FH ^ TO- >.*4-*W»tTO«*. HMfiTORI 

)• ^r-*w*ttwf t <4^ *r «fl¥^ ^iwn 7J6 ^.*w 
^taMfiH '*H , 1 'filc^ ’*1— "4PI I 
<j^JT $S7lA fcf%W I 

'^-■'taMrctnn TOT TOMGI^T ^&ll TO TO, ^taMtatfwi TOJ 
^its fc*BT *so* TO *TT 4W. *wMta«i Aft* TO I TO 
TOT ?^T ^f%*T TO TO* ’Tft«rl*i *1CT 

TOT OTltol TO5J TO* I 4folW$ c+lWl TOft WlftHJ 
*fl|*1* WT TO* I TO* WCTfff $f%FT 

*tf> *TI 3TOH *!H TO ^#1%*"!^ 

%TO^flfr*BN *^*t TO ro 4ftww tototoi"TO toi ai* ft* is.a j**-«wto»t« *i-**wto 
tow zwffcff fajfte *d?i 

*. •BTWWl 5 ! : *** feftew *PH K«J WH 

TOT I f^T, fi^Pt !"*jlT*\ *8T-*fll*HH TO* wn TO I 

«fo-<fimtrow tot ^ *ftow tot, %ro to*«Wgw Tot ^r TO. ftw *ft* #tfN% *tTO 

to* # ftg Tow -H&J toto* «w tot « « *i 

^W*^T0ll >4 <*« « TO Wf-iTfl *t® TOfT TO I <WTO*I «3M IK*# TO** *f® 
TO I *£* <f& 4I&3T TOTJW ^MWC*M If* ^T. 4f& *5$ < fiJMQ^p^*t5?'^'VPl 





•KMIHW* 'Slt^r 

crcar 'JiWPra 

qlsl 3 ,c$j Hlc<p l OT *I5M ^*1 ‘fw ^ Rmi m '©Iw 
•biMIswa ^PTI 

^ uiHlfa "*11^5 4 ^TCICTO fe 3 ^ ^CSf «ftC^ I 
C*fW ?IBKf «il^t.*i 4s«»1 Stfit <gc®i ^J3f 

C^t?T I OT WTOT ^PBT ®ttE8 fflPt^BT I 

^T W^PT W*|*T « Hs^'Sl ^PI?T 

PlFtTOl <4'5tPT *RTt 5 tt3R ^Ct> I M^WlaMd ift*OT®IjPTl?r »I1$RI 
C 9 lc®'^jPlS’lk i Tl^ v lfil^«*i^^*lT^n?f l tSar-u.e: 4 t*»l'Wt*il 

*i®wf ist*ts^ « 'sfliimi ^r, 

i 

^r. ^h<pi « TT^f*4?i*i i <£pw ^pt i *arar 

<ll'ok-*l OTPf C3W *ltPfl 4PRJ ^1^6 «fli|t«il « 

’inflow, ^wiTO Hhcvs ^WT ^PT < q|«h PtW 
»WB& I^TW *ttBl, OTSK-*n*T I 

^ ^ «i B i < pi i <fi?it ■’rc®^ •hiPk.'o 

WWW *ltPN tSPW ^PT ^"Kf CT$| '^’jc.'H wp^T 
*t9£C*W ^S C5fl> I M^tw ttjs^f PlW tjPT 'llRc.'o wWw 
«nre ^ ^ rfNjcn 'isWifl'i 

PPH- *lf®Ti7l'e*ff I 

aflN# <*w^ ^ <sft ^pt ^tjPiT <j*i»wRiw «ttwi<4Pwr ^ 

^ri»w^w ! f’«( ^i<pw itsr^t^iw «n^w *Hi3r cwr- i^ff^^jiR i 

*[fc-*UlWdiHMWfc $Vl% (Microsporogenesis) 

^-HllHItGM^dSfl Sf**TST C^W I ^wIzllBosi 
*BPBT v taH'<lPk'o **tW ' a w<lk& «i«s»uil*H*( ^ 

^?ri c<pRj- 9|FD sjfotil^<p fo»ife\s 

^5T I 4 R»l«tW ^5 W ^jjSJ 

1 ^pwtalbw* ilPic<Ph (Tube cell) ^3 
w\<fc<.<? cwr-ilcsT’D'o (Generative Cell) I ISar-ii.^ : tk-*UkHil5lVlitfS frsrtftii Rfe*) 

llPlt-'PW if^T'lt*^ wnf% (Polen tube) C'BWlwfU'o wWHS Rw|fe« ^C5f Tjfi» 

(Male gametes) ^ I CBT'llCfllb'O wlws ^ R»|eH v blHw , Jt.'o ®p(^T 'IflbWlPiC'o 

WknAj's s.c'o ilea I 






3 ? S TPI (Nucellus tissue) iJ^SRT ^<*ijF** 

■ql^lt.s RRRJ ^ ^SII 'SSf ,4^F U “* I (i L§H\ — 

C2ltcBtai«ffl ^ nw. t«pfij-q»lfD I 4 HVVun ' Wgg/ ' JsSln (•{•$ 

Ricfllst»i fasten (Meiosis) 4?T 'JftWl Ft?lft» n r '-'''" V 

^ ^ ^ ^ mffi jJ aB c*w n 1%s 

‘5Jt2fRT5 (n) ^R> I Wl( C^FlW XW?1 £g& 

fasrt> ^tn i ^ c^wfD —►4^1 A®J« 

(Rcu a»»H q'WPic'o ’’iRH'® ^l <S wtafDs K \ J \ ■ ' ^ /t 

^JtStBnF (n) I 4$ ^ 15? tof Vfif/ \j&y B y %Xi 

•"ifa*!® ^5T I 4 C#^slw ^ (R^C® 'SRWltR :lv ^ ^ W 

CTOI i£T^T3l <$ Tjft* Jjfarffc *f?J' e Rf TJ^ET fa®$ 'MtutWlSG frnfefl Ril^ «ft®t 

tfafc M»Rj<?I<i <?« I ^ i ^Mg S (2 n) «*■* 


<jq?[ %<5'®1 *rtw 

C^W* *4® <Ws C#^Pf ^ 

q«Wf^ 

’ta-Rcssi RW ^Bf 
te (2n) cfat 
(Secondary nucleus) 

4>i4 I ^ CT^J 

t<pRj^ let'll RfsfRl %wr / 

t<pl<.<ra ^fa? TOti /%'i^Sr\ 

f^Rs^Sra f^S <3FTC U] 

’I'&ias (Egg \ V 

apparatus) RCT I 43 } / 

■snt^ c*rafE ^ i 'St 3 ? 
fo-ql’i (Egg) s ’5RT 
C4RC<? <?F!3 V_-., 

(Synergids) R*If ^ I /'■" "4>- n 

*t&icas* fat<w — ^ % 3 

c^T3 stfHR •-..•"•<F- 

(PPR (Antipodal cells) V 

RC*T I 'S'*lt<l?, ^*N®la 



mfeff t wm i aNi i v (2 n] 


(csr*tt^iBnt®pm (2n) 


s<i*wic*im (n) 



CT’ilt'Hls (n) 


♦srnirai _tp^ 










Rtcaa 1 (Fertilization) 

v taMRcis apca aR'F# aafsleat, $f^ie3|a 
(Style) v lR>® aa I *iRm 

v tst’HtR<Pi aca ’I'&l® C®*T 

ascat ^ R^ Wf 3a$ C*tW a*ca 

"S^t® a,MI 5ci I 4 '5^5 

1 ®|2fot 5 lf& C*Ptfc ^eril C^ta Tj^T> q«taRc® 

^ aa i <$a %*ai!ta area RR® 

aca (Zygote) a*ea I ^ta 

^er'ii c-9hf5 C*TM c<pftj<p|s atea RR® 
aea Gjdw® (3n) W C^la (Endosperm 
ceils) ^a a*ea i 



m <fla^ ^taea ’jwii ca*teaa %*at^[ « 'st < tafi> c*fl*t area RR® aa i 3 amica* 
RRca<p (Double fertilization) a*Tf aa I 


•^T sfe (Development of new sporophyte) 

’Bfi^iiiJ casiafir c^tcaw^cBa swa c^ta i 3a swa iastww c^ta ^RJ aa i alia ataia 
v |R j ^JM' 8 xiiic,® ^ <k« I Wt^PtttBa RoNm (Transversely) at& I %*aa s ac^(a Rc<WJ caslaea 5 

1®t% casta (Basal cell) W qH^Pis c^ctja Rc<m c-^NfDc^ ca*ta (Apical cell) aat aa I 

aica 3 casta •jJSa R®i®f*i d^c® areas i ^tca ^Rt^jh canaf!* 3 <pR ^cH v iR i t® aa i *iicM Rst% 
casta caca 5 ^taiaa 1 (Suspensor) *$k asca i ^a*t ftwaar, q*t^a ® ^tastesa aa i ^anea 
c^k^lR Tprrt^gr ^ea i 3$ aar c<pl<pjc»il GJdwi® 3a cas%^ta 3n aa*ftas casteatesria 
areas i wata R^fS aar « ^‘tas < # e t® aa i 3 ■ftw «i'*fiJ3'o aca 3asf& ^foa 
c*atcaffl$eBa^ ascat 

' 5 To' 4 a mr caa 3 < pfi> a’it^fa ^sffeaa ^taa^eas cHicat<pi$,'G 's ancsroBTtFt^ ara^ ^fD ^a 3 < pfiR aa 

i£i<pfb 6 ^>i<piw &«u® atc^ i 


wta $a*l% : amar apt aac® aiaia e l® ana, ^t&ta, Rij,, ^at, atiga, saicaa, caaiaf, aewt ^®jiR 
apasjMea 5 ^laf i ar^, ^avst, laiiT, *fi>a ^^tars an i 4csta^i&r arsataa ataca i^reaa dialer Rc»ica Scaa^ar 
aa i d^'® v i(,'*p txtaTaartasai RR^a^H dR^i ctaaca^^a sliseaa stRsat^aa i RR^a^H ztl^al sf^tea 
ca 5^1 *hi«i ^ a*ea s»ia ^laea ^tet %a 4f& ap^t aR 6 ^ ^ ^ <aa R*aa»jc°il aar^R® ^a i 
RRssawla ^ta *l^tia ^asa^ita ^aai *tc»ia «mjhj 'iR^aJ ^ca ca^a^t sliaaseassteas tp*i aw i 
^ *l»Ha apesr ‘ t iR*i® ^®r ssteas an ^aea, caa^f- ,s rta J 4li>H i ^?ta «mjHj ^r ^ ^ea 

araa ap^ ^a i ®tca s '^r^® an aear, caa^- 'ale s l ff r, bh®l ^®j|R i aa 3^® « ^3^® apaea 5 
'aiaia ®te*r®masaT ana, caaa- ■aa»t aa, ^apa <g catRas apa i 



SH%r zleti'i : Stt'Naffs ^ aataa 3WR <RRt Rla I W- i . 'awll SlWR (Asexual reproduction) « 
(RtR ?fW (Sexual reproduction) I 

i . '8|C<ni z|et*i«i : f^T[ oaf'll «ic<n*l a®W R£i> I ^tala^lR (Budding) , R®I«pi , RWR RvajlpT 

RR>s| *Nfatfo w rr i 

Caft 2tWR : (R ata fa#?» %atR ai% %~Q Rft W Caia Rt RfltRil (Gamete) 

ata 4ai'oicta tasataa RiarcR aw r^r « ata aica cala aw ata i 

Rwa (Fertilization) : <RtR awa WT Pea a sfcalW I 4f& 4afi> felaa sliaat I <RtR a^RR 
%*at^ 'Q faa*ic<p Pica a ata i 1 3a 5 t < 3[ alaaatta %*atap® acaa aw 4ai 4caa lasfaala i if^ 
aa^aa 4a]'sjf ^a i 4^l'?f ■ 57 a <r c<p]<jfD ^aa^ aa aica mm<p Urt Rsafii^o a^ia wj f^aaa atta 1 

'Q '^aaa, ^»at RJlSKas (n) 4 a 5 2W calcaicerla (Chromosome) R3R aca I Wltcafc 

#stca^ (2n) ar^sw (aawicwrfaf^ 1 Rft 's a?.^»a wRtaitaa stif*® Pcacaa aaa^ 1 

lataa a&sii t%aa«ica tafaa> 1 caaa awrfaa alaaa i 5ai^ 'q %*aiaa Rtaj 4fi> a?at^® "5a 1 Prtaa 
Rtaiaaa* '®ra9a^o # i%T 1 4aaia PR® ^ca $ f^Rffra ta^iR PR® aat aia rt i fataa ^ aataa- 

i . afePtaa (External Fertilization) 4a?. W§fRRa (Internal Fertilization) I 

i . af^tptaa : ca Pcaa Rsat ai^kawa afea rsrItt^d aa ?®i af^st^taa Rica aRfB^ i 4 aataa 
Pcaa araia 6 ^ riPoo aia aca 4RR aa strata rwj^ ^taia'a i caaa- RPs) aacaa ri^ i ^»ca 4a 
aifeR acac^ <rrr- at^ta 4a?ataa sfsrif^a rir i 

wiPrcaa : Rft cataa watt^i a?a 1 ^o Prcaa a^sfataa rier afafi>a i ataia®^ as’ltwa RtaicR 
■ 33 a sJI% ^©la ’33^ aft ware® 5 ! 3^a*f 4 aa^aa Rwa aBia I ^oPicaa t5fela aaalaalSI 

2fi%i rrfsr taPr^r i 


fRR^aa acaafb calPia ^aa- Pcaa f^jata^ caacRtwta a^janiR 5 ^ag^tif 5 !^ aca, % s aT l 3ca 
aia^^^aa war alaa aaa csRa, caRRfwtR a^a aaa^® ■Piat-Rtata taf*t^pr^aia 4 < pf4 v ® aw 'q 
^ c ta iaat ta^ia 6 ! asca i 

Pc&4 aa Pt4a akiwj Riic<ia awwa aia^tM caatwracaf: 


Rif t?aaa caia 


Rif aftteRR caia 

t 



>< 


%*af3[ 

l^att 


1 t 


?5tltFlf& 


i 


: RRa siwRataf^ an (aal^a) 






R?RIs*©Ir 4R?,^stR R^mRR 2f5RR 2rf|s?It^sj^ SlERMR I 4 Stt^lTiT Rl^RS© ^RR RR 'Q R^tR 
^Rf ERR I RlRR •flWfowtflPrfc Rt'ft ^5f3fc ReMCRS WRT Rfjt 'Q Rj]ER ^t 9 ^ 5 ^sRs's^ ^vs»ih I 

'Sftm ataRti ^flwlwn ^Rn 

TC'ohcRJ osIrrI cerciTCR 4R* RRERR t®rR RlRlRPlR> RrKI I Tit R lPii]H #R (? lER 5 1R8^© RR I ^ 

sMsPis 5 %rer re^r RtRtER cretr ^srossf re^s ^ crerr f¥»^ ftRtflR ^ 
RlttR^f^R 5 RsM PisaiR <pcs 4RI Rfas) shlsiPW f^sl xi'Glc'® RlRlRJ ^cs I rscnH W^R> 'spjs '3^^srn2ft?r 
lR8^© RER RtRltRR “llsils^'ilil RRW tR?T3' c t R*ER I PiPP? Rl3flR E&ER CRf*f Rt R5R iRgRRR R£^ WCT.fl Pfesj 
RRcetR tw® RE& I To RRt RR*R 'WMpR*©! CRRt CRR I 

RNCRR CRER StPPf*|ERf gfgfRR R^SR® TRWH Pf8RR*t R*ER I 

b. #*R (Pituitary gland) T. RItscsv© #*t (Thyroid gland) o. «ulc^ih Sjf*M (Adrenal 

gland) 8. '“2R 5 HE?JR ®mMPR 1 (Testis) <t. P'sMcss r^MPM (Ovary) fe. ^IRRt (Placenta) I 

fR^RplQ 4PR CRER 5 ^tMR 5 RRC»lH 'Q ^ftW TRWh PfSTp RR I 4 RSC^h^ERt 'et-M^lP'R ^PR, 
■^ef 'Q ^Sf *||^CRCR ^R « TjWf ' I *FR e t PlR^R R*ER | '©NR I 4*|M erRl^R RWlM I^TST 6 ! R^ER I 

ARSES'© CRER 5 RIrsPii Pts^o I 4 RSCrH 'S ^Hpi<p ^PR, CTtR R^R 2l^H « t^RlER* 
RRlR'ol R*ER I ^mfSRPT SlPR CRE<P Pl8^© RSCRH CTiRW '^PR 'Q ERtR Wt RRRER RRtRN RRSt I 
CRER* tRS’J'o cDwGlwGsi 'Q 'aulc'ealceri 1 3^t , 3[ ^RRlRR, tit% CRtR 5 RsflERt, RRtR ^RR WTtWt R'ojlPt CTft 

SIrRER RR|i|'©l RSER I CTtW l^s^o TC^Iteri, CSIcerwGfM « 9»||B|«i TSIC»iH C^CfJC^fl Rift 

wifi's °1‘ s t >e t^ s ft , T(t^^s PifiaiR, 5 toRri?f1n '3r«q|^ J ^®t, «HSll '^8j|f^5' ^f^T PiJia't ^Cfl I 

%*R ^R-91 ’(HR I ^rst^T C^tW l^fS^o CRRIt^ffif^Rs 'Q Caicerc^fj-i ^RlR Sj^fW 

Sc'sier's ^Cfl 'Q ^sRSjf^ifl f^Wt I 

RRR f 5 !^ ?jiflW3 RRn 3wi«a ®r p tH e t^ W^tRl «tfc^ I 

^Cb, RRTI 'olc k !SI 2t^RR '®C3fl ' 0 l'®’1 J 1^CT'fl 'Q TIc^ I TflC^R ^ RR ^Icst 

^f»)<p| i f*^ Tsfa ^hj<ph «il'©!g»>j ^Cfj ^cHlsi 'Q ^sl^C c tT T?I I c^c'tH 'Q ^sl^cHJfl 

^CRt RR8Rf^Wt®T I Q RRTI (^TOUTOfT wfr^ 3 « »jhPl<P <?TK CTtR R-9M TR^ | 

'©I CIS (TO?r Rltc?r <3 Fovscs 9 lfss'©»i (?PH- CTC'ICIS C^PF Rt% 5 IWt?t, ^ TW <3 

F8Wf T?I T'SilPt I 

RRSRl^spR C^CflWS CR^T C^RR *llss's r 1 T?I ^»t TCRt- RlftRfl« R5^f 'Q R?J^ Sl^M, WT^S 1 

C^IRR ^T, Rt RtfRR RR 'Q C^RtRlR RR%I^T RlR T'sjlPt I RR8Rp*lS»h (PtER C*JCSCHS PiRsJ 
RRR RR *IR R^RtR RR I RlfRR Rt Rt^tR RER I RR8Rt*RRtERR i-T RRR RR CRERRt R^RR '*P»l'o| Rl« 
RER I RtRlR*^® 8o-<fo R^R RRR RW ERERE'tR Rl^is W ^RC'© RtER I >4RRR Rl^ls f&sPlCRR ®RJ R*R 
RER RlR I <nER CRERfRW (Menopause) Rt RWfR^%RlR RER I 4R1ER ^EpRERtRT CR RssH5 RER RlRT ns^ls 
R'olS^RlR CRERERR R^3tR RlRt^R R*R RtER 5 1 R'sM RRERR RlR 0^5 RlR RR TRl^lfRR R^gtR ^5ftRlR ^RR I 


TF^t-Ti , #Rf^R VR-ioR 



ftRR RfR ® HlR<ill<l<p R"RR I RrI« 4 "STRICT Rl^t-RfR OT®f zl»£ 1*1 ilshta Rt® 

1 ®RT "gj^PT Wftto ctrictii ^sc® Rtcsr 1 ®1pr RtCTT CRR, ftf^ « ®ictrirr r 7 *# R£^ 1 

R^lt^s <uMlc4 RRr<i> ^ii»i *fNl RM ^ra^pls i c^cjjoia ^,0 R??T ^iic»is RtcR R^R ^iw RlRRf 
^9Rf isf^5 Rtf | R1RJ W1 £*13141 WR R&TRR R*KT I till® Rt ® R®R ®9>CT4$ 

*i»l<nl RICT* I 

foR-v -nHc^si RRTCT BitR Birr r£& 1 ctH R'iwsi rsrt ^wa aJer- 1-1 sictr 

RSBTI "iffl'if.'s CR®T RtCT* I Rt ®tW R§1 'Bjii'sn.aa f§W SlCTR Spat'S ^liiwl R*ST I RaRR 

9 R>*4l < j4 fSm Rtfr ■3#?r fi»*RR|fttVB | i£(^ pt*MC4 RCT I ®CT ff^CR RlRT RCTRtR cr, t4Rsff> RaRR 

rRT arasfi> 'srtar I»*4lR RR'S ^ri tipsier rirr crctr fo'sea w*Rw<p Rd* 1 ai 1 W®t® Rs>lRa 
tflWSW M>iwlcerl*j (n) 9 ftb«qhjfl tJWSW C$lCTlCTtlCT4 (n) f*lRR Rt& wr R$£W wplwlwn^ (2n) 
WRCT etfo.’lfi> (Zygote) RR I 

^•R ft®tR : ftft* 1fe*RtR 

I®**Hl“\ CTCT etflltlS ' 3 PI J 1SI "STT I ^ 
w RR« c<fr R«1er*i Rt 

#^®r ®rc® risri caw R®i«iW4 crr 

R(llC*l4 Rs»<HlPl Q$F? SRIRC® 

c*N?n tj) WflCT ^Rct* alc^lPi^G 
(Blastocyst) RRT RJT I ewlacw tW RW 
CT nGiR^R ' a i'S'»laHI R3 ®T ’Idtifl 

Bf*1J '0|VSj'B 1 

atP$tBp£ R?R$t RRCRt RRNPR WU Bar il. i« :Rlyli£ "talent 

^tCR etal^S SH§l£S R^ISf ^C® R3f I ewltsi 31§fe ^PR 4 Rl^CR ^|«t "sr^^R (Implantation) Rf 
*^*(1*1*1 RPT I e?4lr|4 R®8*ltc? 5T*?gf '5R 3 ^tR ^ « ’*Tl i lR Pt’JC® < # f l® ^ST I ®f4l^T R®8*1tCSr 

WI5 £WW 1*1*5, ^Tf *1% TOW RPT I <4 R*RT hIPin* RT a«n>fl» ^«r ^£!T 
tI1?[ I RRR*I® tflb-8o R*®K *1# «f^RWlT RlJNll c tf£^ I 

^Blt (Placenta) : 31 %"R RC^R RRJW «ral^c« a»*)^R aRt.Rl^ RtRTR**^ 

^tlf^® ^ ®t£R RRilt Rt R^T RPT I ^t RSt^p® PftltPTR 8-ff BfPR RWT R^PRIRR R^ljf I 
RRR^fa 1^ CRR tilR^Rt^ *(41^4 1^ CRR BlBl® RBI 1^*41^14 9 4'S'ilf* , l R^R 

RR4T R^R RCS I apstCR ^R 9 Rtf etflltp R®P®C4R R£RT t4RB «|Rc«R 1J R5R|ft (^oR R^r I 3R£R4 

RRRRRRt PR tRc-9 R'wN RR I 




*l^r C"lw RRl 9 taiBlWH Pls5l 



’t^<r21s Hwsl 
^(OT<lRI»lWRfRW5 
C°fW S’fklSlWt *R$ 


*?4j *t*f^ N^*i'pl3l *Bff% 


«I*I414 Rl^tCRJ ^R 6(4 R4 Rt£3f R^Rlf 5 !® RR I i£|£® ^gpR CRtPTT ’’^ R?T RT I fP^RT ^RT RtCRR 
R4RSR I R^4t, RlBR, C^R, Rtf% 9 Rf^Bf RRR r»j|R RR4R RtRtBT RtBR W ^PR RSf SlCRR 
R'BTI ^RiltRPWUf ^t^jPR RTOT R'RT^Bn RR4R RR3PI Rl£SR K$ CR£^ Rf^IOTR sRR tflR^^R CR£^ 


RR»i*i i 'SRSt '*rc®t ^or i I<MIc<m wr ca aatf ^ ^t 
'srtojcsr rpR gr «( v hlI5'» ^si TOt f^ aswh 2®Hf toi <$ asmH rfR 
« *ilwlR<p aici 'ikhj <w,s I 

Rmc<w ^p^tc^r awj ^rat *&& aa i ^i<HI« w*\a '*rf*ucH Ra « att?R gr a«j|ePflii mrT^ « 
a^r aatff Rtala-aam w i 


'swslcw SI5ST S«*llR aiCT 1 1 «l»rata 'ailfaPtoH ^ ^C®R 5ftGf ^ aiCT 1 1 *4Wa?fi'a a*lT ^r I <41>T 

*awf& aift am c®w ter hI^wms atca rgR Rrt^ v iik^*i RR^s ati# 1 a^mmmmaat cfc? 

W < P'0 < F , jc®ll *SWh 1R?^aaatalR^t<!?1taa « ?4*w *1^BT <MC'0 •M^lil'ol <pw | 


^ e t'sim s il 

slc®J^ sJerlRit'o rfR ^ar l^ssf w, ^l«lRi < ? « RsMi <u<HI Rpiw rfR 

<P'» < p»Jc*iI Rlfft at «i1<w®l atGF I <fl»tl?lT^C e R *li1^)*l 'qmH-aaH, <|^J R^HH ^tC«f 

4« I R®t 'ail^^cil R^W ^GI W# ^1®r R*l"tf|Ca mat C*m I 



>. 14"^ 



<t. SJR *ltP Tf*5R ■'tGI 
rHs rPr o^fo 
SttC^r Rfa "6 
aiGR ^ic*R ^RC*W 



SJR ^ *R 

RR« R^his CRia 


«. am ‘Ra^maa 

c^rRiPi^ <3^^ afo 

Mfl-S'oTc'o ^ RC*m 
I 


-ulP^Pbjh s»4, 


8. ma Tp^R aca Raaft 

«*c*m R£*rr «l^ic's 
atGPI *qaaa « 


fls. am (r a*mR *IBT 
R*tCR IVEI-'i 'R B !t 
aa i R*^, Rwtttcat 
«(6 ®iwm aiw i 


<U ^br asr 

Wrn ^<fW5tat*^ 
aa i Rc*m tiRr -fq 
alsw atw i 


V. ©V «tsl^ 

■ftftR’m mwr 
Ru>a Rw 'jca am 
tflm^ aflmm 

atw i 


1fc*ii.h8 :Rpm^T'a^TK 



^ 3l'ffc$ *18? atm 80 3"'5l3 WtfM ^ I ^ <3^§ WS 't'&qw 1 31CS3 mat « m33T C3C3 1 

w»ih l^wr ^331 80 ^sf wtro 3f^3 33 i zHl<w *$& ^ PiPMi 3J33 Ipt >>i^B\o 
3J® **ttt^ « 3J3T-C<mil*l 33 I (£0 Wlk<P 333 C333T 3C3 I al3C<W Ct^ftw ^53*l3 

30uw affinal c*rcii> 3 m i <33 l&®«w 30 bt 1^(® 33 i <3^*t%3f s t^'3f5r&33i 


^* 1*1 *rwl'® Gift 


<40®^ (Acqired Immune Deficiency Syndrome (AIDS) : %■? <3053 *ilsN<p 


3^03* 3Jlf3 0C3C<1 w lI3Ib'» I iib-b 333 aT'f&t 


33 1 Acqired Immune Deficiency 
Syndrome <33 8tC®j^fi> 3C33 wiul’M fifat >3 
CflMftfl 3l3Wf 3*31 ^wic^ I UNAIDS (33 (33 1 
*|1^IJH CKlC^WHT 313 CT3Ml^f 3*&HC3 313 * 
C3*lf5 Oo 3tC*J3Q C#f CTfa AIDS >33 #3l^ 3t3t 
I >33 3CTI Stt3 8o '“WNM 3PIt 30 I ft*!f 
^3WJ3^tl3 W «iyil3l at3 i>398f& C3CH <£0 ®1C*l3 


fafii.itf : HTV 33^ 


fVols 3^»C3 1 Human Immune Deficiency 
Virus Wd HIV ®0sl»l-<33 3l^3t*t <3053 
33 I <3$ wftsh CT 5 *<«<pFI<pI*1 3133 3*GT O 3 

<pPHs (i|R><|l® (l'slslt'8 1^3 36 m I WT c#5 3® < pFIn > I«I 3S?Dt « <£0>3f&3 •*tlsl»ll3 ^3*f WP9 3tc^ I <£0 
w0ah siH-qwc^ 335313 313C® 3tC3 I <3$ «0slc»W C303 C*lR C3H SlRittlW 

T*j'9| 100* 3C3 3m WT c303 3C3 I rnl3®f <3053 (303 £3ffl dR>«il3^ 7 I > *J'»1 ’i'l^’Nm 

<Wllfl *JC>ol C^IC3T &33 <333« wilRi^la ^ilfi I 



C3tFt?i^fa c t 

RilPlRv '‘ylst 4 ! aiw 3j»33J% <£0 >ql«<p SlW3t3t ' 5 Hls*tw 3P$ atGH I CT33- 
i. <3053 313FI® 0 3f^im C3t3 313313 <3 GlW 331 <j^6*il«fR'e 3^33, St33^f0® 

3®Wt, 3^ 3C33rf*t&l3, a«^*uw|, 'foNwlfifll, <whls 0sjlPt C3I3f C3C3 3® 3*Pt 9 I3 8tC3l^3 
33 I >3^ 3333 m >3^53 <3ltPt'3®l'# {3033^3^311^3 (^3 3*Pt 9 I3'W3 <3^53 Glt 9 t33 1 
(£053 *3 ®fl3 s l'» 3t3t *(lwis 3®H (£053 (3ItPf '®fl3 s N 33 1 *3 C3ft 5 t'Sf®l'® Hlctis^ 1^313 ^PSt"! C3 
lapjo (£053 3 W 9 !!^ I 

o. HIV 'S-ql'in® PiBhi , ^3, w (SfWila ^"(S'llRt ^nsrllfos nwIowi 

3mJC3Q -yH <U& (3 wlc’1 «(M « ^C« *nt3 I 
8. ^133^311^3 C3 r tC3t3Wf^3T'3J%3 CTO af% 3 31333 I lOT <3 (3M J T<S*f»i's ^3 1 


1305^ 

C3m 03T^3?3 OTC^ 3C3“f ^313 atm 313 (£0 wlc’ta t’pH’Jc'iI SlmH 3mi <33 3lBt 3J^F C3 

>3053 C3W33m^ , ®t C3Hft3t33T I •l^H’Jc'll 3Blt- 





iM- 


• V5[f% gjo <311% < P»JC'0 31E3 5 1 

• 43 s a<lc»W'Q C#f »W*l<ul% ^ 31E3 5 ^ftt ^ ^ Wft C*^ Oift I 

• ifi^ipT -^t Toft's c^fwr 3E?r3i^3ft3HT'5i i 

• 'aiCI^Rl *J1ft ’jWff ^lf*f ~5U5 31E3 5 1 

• « ft5tC5f ftPlt '0)^0^ ^ftt, 'SJ^-'STSfrf 333^ ftft I 

• CFtE^ft 31^1, ^Tft* ^ 3jE3 ftft 'Q W5f E*FMt ^ I 

• 3ft! ^®i<p|I»i ^it I 

C?lH sdfawiwi ^£>*t1?l 

MsftT ' 5 R> s f C5}f«t^o i£|^ C313 I ifR 'oiNsI (T^tjPTf ^C*i «llc^ R»*il 3fH>1 4>W (?1^ I 

• 2llvscsilC*ft ftftSRtt <?TQftft 3«l|er%*|vs| f%? 

• ^ <ftt3 fl*5lSft '^ft't^M C3E3 5 C3E3 5 <ftMf& 3Fswft 3ftT P ? CotsftT 3R»wlc*ft 

^3ft3E3T (fttE^ CT*t 'Q ' 3 T?f^s 3 lft Ml 3ft I 

I 0»l»<5ll <t <PW lift 5 WT '5M'5E?f 4^3 3f'0«llc*ft R<ICil C v ll' > S;ft/I®l<PE ,i 1 ^ «l'eq > , 1 3ft | I 


«u5MI 


i . ^ftE^ lift 5 1%tf¥^ 31% fte^f C^f ? 

? 43 3«l|e<%*|vo| ■% ? 

vs. ^rar#l‘?^ftft'^ief ^? 

8. 4^3 C3tE*f ^ "ft 3J3ftT E^ftt^fF® ? 

<?. ^l'»lc<i »r«h 3131 3 Ie*j*i 3^ Pit's *c3?3JKJT3ft i 


3t>*'ll»|33 > s|*f 

i> . <gflC^ ^IWft 3®?^ 3T»t 33t C3ft 3*fat 3ft I 

■$,. 4^53 C3IE33 ^ft^, 3^3 'Q 3f% 5 ft 3®f3T 3ft I 

3*t 

i. (ftsft 3=E3 33133^ 31E3? 

3 s . W31 3. "5% 

3. "Pr^fr 3 . 

31 ^ 331 % ^r- 

i. 'SfftstE^ ^?r 


iii. 3*j3f®3 'Sf^tf^s 31E3 5 




i « iii 
xr. i, ii « iii 


wHlt 

i « ii 
«t. ii « iii 

(il^.O’Q 8 dc^fl Sw fftQ : 



\5. CfHflS *lfo<q|&6 *!& ^ler^ST! 

N *1.0 

n. P isr.Q 

8 . *miw\ ^R»pe ^fi<p| «ic«r 

^.M«Q ^T.M’sP 

*t.M«N *.N«P 



*t. 'biRji's <ww ^pn?r? 

*t. P ^ ^c*i ^siwnic*w wcsr^ WSw i 

Q fS&'o 'ourllTj ^blc«q zMf&w *p?l <pw *j>o|»<'o <u® <*n \ 

%mi ^ifastisr^flftvf^ Grid's hhPw v iR^wd *Hf 9 iiPf 

^ *t*Tt?r«ra wiBt^qi c^i ^ <j*ipw 4 ws wa 

tfi^r -ii 5 <i^ Vt>i$ -nI'o|R<p i 

*t. aids 

*f. $iww ^ j i»iki*i ’q'Bit’lwl q'Gto^W^JNJf^STI 

^f. ^iGW ^ W ^SsttuH £lf% ^JWmi 


'5JT®T— Photfl foft$;l<$] ^TPlt^CSl TOkWit'e ^ I *<1'a|ft'e| C 8 ^ 

»wiw ^ms^Huc*! ^olw^*IHt«13'o'5?r'®t^t3|St <4 VfJtCT BfHc« *IBK I 4 ^*ntW '"itosl «rhtw 
*1 Isrc CT- ^^Mpas ^WJ Bffe^ cdB -q'&iH >w«TaT \atcn« (Ancestor) c*fc^ $.ai 

^t '»iW»m ^ Wo ’ifiHf&s « ^it«15l'A '5ja ^j*J wt <*»««. i 



4 *ttfr riw ^tosl- 

• *jta*n^r*m 4aw ’itjpri 

• avWfl*ttUl faPrfBj fc*IRH*pp ^Hl «IRI^ I 

• blGJQ|4 <HPn 3»J ^ | H v (*l"i<lls ^IHWd ^JWT , *1i<W I 

• '^if^ *n=nw ?um ^st® *ibk i 

• dna <psc« *m-, 

• 1 w(T -Hh WtjH ffriiFM (DNA)'JBT SjRi«pl ' 5 TTNIf *fis?r | 

• DNA eft 3 */* aCTW%l®t ^JNJT ®STC® *|BK I 

• 1*W f^tflFf ^)N)tW5ltiRI 

• otmD* f&^fsitftuw ^Rpf « 'a^T ^se® *tferc i 

• Rw'itis zji^fvSxp fMl»*i *<'o^h WlTaiWT <w)t'o •fBW | 

• fascia Piaioi ^<jh ^?rc® *it?rei 

• steifas 1T)f9 Ra^cia Bcd<H cyst's I 

• 'srr-^BT ’’fW « E<wi*$-i [j^w ^ac® itaa i 

• #aw f&dF<4 (DNA) ctc^l WfH W ’ttiF I 



^13 erR 'slit I ?3^t3 t3f*l<5j’jRi 3i|<i's[ defC'H 313 «iR<p«i ^fHI^ 'Q 

33 I ^13 c'fwi^, 4^ 2II^<p Frn adc^l'srj I ^stl, «iRitl 3R 9 1l«$i C3W 3R, 

'srftsRj %r C3W ^3^, 3tt53 %F 3fi»3l3 ©fillCs C3ft I 4'5tt3t 3?3I«^C^ ad'erlfvbiq t#t#T 3'5fl3 
31^1 f»M>lMi1 c^Pl^j’^l 3?3R3 s d3 -'I'al-M'afvos C3C3 Wtf^s 3*0313 3foill$ 3C3T “3?33f^” 
(Heredity) l 3?33f^ -^c*^ «ilc e ili>il o 3d33*tt 3*31 33 ^’IfoRiiJl (Genetics) 3133 s 
f^d*!3 x tHt?I l 

| : 3t- < tMl3 3lC3 3lylJ o f&f^vg> 3*3 43?3c<ra 313TC3 ^333133 3*3 I ~ 

3?3 33*3313 slElQi^ vS3lih (3? t fflf^3 5: ^) : £3f*l£jl<$) 'slcis 3'35H' J T3f'sc'a 

R3stf?Fs 33 3? > Hf's<P^> (Hereditary material) 3 313TC3 I 4*|M 3PTf W^lc'etR , 1^3, 1^434 (DNA) 
*Q ^434 (RNA) I 3*3c-£ R?f^s «ilc i! llt>il 3*31 3PTf I 

ctflWlwR (Chromosome) : ^HFsii 3313 iS3t3t3 3C^ w»lc3lcetl»i l 4fi> t^ftpesn'SFCT 

f^fa 43?.^3113 S 13 3131 3f^o I Rssl3) Strasburger (ilr'U?) 3^333 w»lc»ilc3l»i <K33 I 

Sjefll'osi ^«qf“1<5jc'OC1 c^*lw 43 Oj^ OT& C^IOJlc^lR , 313 4 < K J l'i> t^sf £3^ '3|I(. J 1 43?.' 5 fl3 4 < PC J l'5 

31^31 C3C3 5 ^ftW) R33tf 3, 3C^ b'tioo 3*fe 3TC3 I 43^ ®ICT(CTN 31313*1^8 vs.<? v^o.o a||$a»i 
frrd3T *G o.3 C3d^ 3.o 'sfltSR 2tdWf 3C3 31^3* (i 3l3®l = ftft) I G^lwlc'erlc^i] 3*1W 3E3t i||Vo|T 5 lv®| 
I®t*1 (31 stlt/W f*li| , Mi«'l W) Wwfe® <qvi <PG3 Pi Gil 3l«3T I 31^1133 Cl>1d33 3?, t^c°1?l 

3^fc>, t>l»jv^l^ ’li)*i ^vojlR g^Ig^MI*! 3^3“ 3lf3>s 3J3 ^HPsil *JM 'o| , *fiy| I < J*l?K c t 

caslcajlceri^c^p d#sf%f% (Physical basis of heredity) ^STHlrfw "^T ^ I 

DNA : dfflc^leerlc^ 3*TR ^IWT (Deoxyribo Nucleic 

Acid) I ^fi> ^T^rt^o 3PiPi5Ia>'Q , i5|^cv!5«i ^rf^N^lfl 5 1^ 7 f I ^3f '^•ufusq v llibj*i^ l 4C^ ^ 

*1^1, •il^cjjlc | er* > l ^n5vs> C^T *JJIlR*i, ^ll5,c'illPl»i 'Q 'Q <p^c<Pb I ^ 

f'S'ifD ^3fhR (& ^^Cii) <JC« 1 1 DNA c^lc^leerlc^si ' 5 *?nft 3^ I R'eel^l Watson 'Q 

R'ssl^l Crick i^><bs Rtd®T DNA Double helix 3t <M^)IWM ^Nt <RR 
<plc«rfl wj ^ol^t c*ilc^«i 3H I ‘il^.cSlwi C^T^jPlT I 33t- 'Q 3l^l5RI^*i I 

(A) 'Q ’JfilPii (G)- 3.c a il f^lSls r i (C) 'G 3Mf^R (T)-C^T ^c®il 31^f^»T I 

■^05^1 tSrf^f^RT (A) ^HT ^05 fl 31?Tlf^R (T) ^ ^Ttd3 1 3^ ^I^Ic.W W ^ (A=T) 'flW. ^3^ 
Jjwis ’JijlPl'i (G) 'siij ^Oijfl >>il5,c'illPlc*i?l (C) ^ 3lC3 f'S'ifU (G = C) I 

^ "^SR ^l^ll 'G ' 5 fC*tT '5J?T I 

3^^ R 3 "^ ^ RS I C^C^si 3l%1^ ^f vs 8A° (Angstrom) t33J 43?, 43^ ^f 
^fd33 3d3T iofl» Pl'5fa 3 <3 i 5t^& 3td^ I '^®3K 3l^3®f f3^fl J G : 5l^5^ (^33 C3wf3d^) vs.8A° I 




DNA >am HPiR'SfiRali&'s ^3f RH^wwIw (Antiparallel) 

■®bt i «iW4®l *Ul5iwi aipm *rc®T , ^Is’jpi *tlRl® (Flat) ®tw st*rR 

'SlWd RtW «l*a'»lw «M»IH ^ET I DNA ®3jT <$JtM ftWfl Tjfl> 

(SWH *m *tsT ^tSt *lft® (flW5T Iw'ecflfl ffiw N 2 

c^t w I a$®wlcqe DNA ^ ^®m "srest 'qlRc^lws 
DNA 5fl*fm*t® C*IMa»ta ®ET aiW ^ Zrts ^BRS BlW a*BR* 

CARER'S la *tf® ®j® aie^l ®ffr ^t®im RiSi^'Gl^c'ba ®T RS&a* 

<*jPh»s WTOT *tf$® 1 DNA WT wAcsis *1% ^oA° I DNA 
to>lt*ilwlc*ia SWT t5*tRH ^rl’lf^a jihUiRa* 1%% (Chemical basis 
of heredity) I DNA-^ ’erlcaa slRlUia* £aPlt^JS 3^® a Isa* « als.’T ®t 15® : 1fe®*Ti£| 

4lias DiRRia* £aPl£) ■'isRR - a5'T'^Br^1®lf ? l®1 <ttW wltas ^ftwftwmm I 

RNA : RNA ®Blt (Ribonucleic Acid) I RNA C® <s&$ 

v lPiR5Iji»«i;i^wa ^ar *llw l ®c® % a»lsaRPls> siesta H^siT, 'qtes <mwS il^ujlwi <m*f 
(«ifeRa , ^iRa, ■'ifotlPia e $SslPi«i) «ltW I RNA wl$,slwis ®lC*flWlC*l ^flfH fcHRR Rc-ata RNA 
*lt*S5lT ®m I R*^ 5 R<R S «Rslc»is wear (EPR- TMV, Tobacco Mosaic Virus) DNA «(y|R<|® I 
CT ' 5 PP® ®RsrR DNA qtai 'HfS'o R5r ®tERT RSIsH* ^Pi® Roaca RNA I «j*ia t’fwi RNA-^ 
axrWRs a^ Rtats a»|er a*cs I 

Rra (Gene) : ^lc.as "*1® "^U 'S ^"IjaR ^DBitw^i^ 

*W*t ^T (laPl^M 'R*"iipla>l91 "TR 

RRI WtfR #lMil WlBIlWtlBI I 
GtlttllMOM ET *flET Rr 'WH to ®tW 
‘BTPPPf’ (Locus) ®BTI OTl^f Stfa^t 
M*ImIwIc»i (Homologus chromosome) 

Rr amta cm$$ wm toi 15®^.^ 

RtfRG feR *nw i c®tBit c^tBit wear Rr RR«elca ®^f!> 
da>lcH ^Ifl'sl '®Bt I WtBTt WtPIt ’’PI® aRsj^l^r ^BT I Rf&jj *1wila 

Btw ®H! Blc^ BT, s’d’lRa Ra"®<p l R(3>sj Rtwa ^wljf I ®e® 

®T am wpm am*^ aiw i ■f^T^Bit ^rt^rma Raw BFtBrtOTtBm dna m^jgeam ®^aiw caw 
sit® ^m* ® ’SaR-^elM aspisr «ttw i 

®i®tPi®t Btw sw® ® | ?mBr *§lt«w bt ’caPi^j sppr m ®iw ^ <£$ ?aPi4 j 

spptcm ca Rri mft ®iw sia^ Rm aw ca Rrws (laPi^jR sw® ■^•raBr ^a*H *im *tr ®ca 
■R®m m | ?mBr sw*i «tm ®tw st^ Rr i aw?r c®mK cure®! ivw* mtw mu?r5Jt 

I^BT »lc<wHla*lw <rrWR«i aisW « <k<p^c , i ca a*j|lcas (factor) ^tt ®BPt •tcsR.oti ^1«f ‘l^i’ 
^C»f MR(B® i 2pm cac««i w arl’lRRutfl ^ I 

^ift-^, ^laRall iTT-ioTT 







Mo 


DNA (DNA replication): aj§ dI3>slfl awfi> DNA ^ £Klt^ ^tS 

awfl> R'S-T DNA ^ nf I DNA ^-st' 1%1 ’’H fit's 

^IplPhs | aj§ *IWlic® DNA ^3T 4|*c*lwi W*n C®08>t wiHM 
amt 2tf^fl> ^ar (Complementary) WtSf 1 *IGJ 

awfi> ’Jal '81 'Q ‘ij^pfD ^e*i DNA ' s f^S ^R> ^T I awfi> 'jsl's*i 

^ J 3 ja < P amt «wlt *i' 9 i *i ■'W'qwi »0'o -m ajtv ^4-svH^h 

9 t F *tfi ntPT I i&ff® ntOT Watson « Crick 4 <ist*m DNA «i*api v H i 


WlV : Pl^W P^llfw* ^ WNW ?|fePT dPl 8 ! PtHI fianai 'Sft^T 

w an 4 wn ®mj ejpfare EiPai ftw <nc<n i 



dJ’fc 


ISar m.® : liana] 


■q'&lH “|v&HDc® liana] sjgj^sr amt am smls IBfWil Pwii, WU « amt 

9m aw steps ntWJsRM « 9^ *fWfflPT ^ 

^Rsls *INN aw liana] I 


liana] eSe-TOi Rwhfiliv aw <imlRv *1 i n1ic^ m*lt liana] faHtalaJffoc, | aj^t liana] bfcPlt, 
liana] cBfSfct ^sjlft nffio stePs 1 "fianai ■yiH^ W?fl?J WPU £N *1 3Wl^T foRv R^pTt I 
^j%s ^1®, "Sfr, w, ^iW, fWf ^«j|R nt fi^r ^c® Mtot i fatst 

VH1W* Pi via apn <uPfl Wt5 0$W 3t"® Z«rRv *iyils liana] *i<Hltv (Small profile) ^Rt W ^ 
-*it**i^w|Hrc'i« Wl^ cslw CT5t W ^t teRv i^ls liana] nwtlsr nM I aj^ *Wj1iE® aWc *T n*plt fffc® 
aHlaRv d&ala liana] 'SfRW 'W ^ I *IC?1 awlft^ 1 ^Tl^r-anwlt 1 ! (Small restriction 
enzyme) f*tta cvcb tajb c^Ju tval val I aw Rcia ^wvcjj levies Pi •»! (Small 

electrophoresis) ai^twl^ ’iPrajQnn^ ai fianai ^m|^c«i| vsleia "&& «|^||M f^fi^ 
Livies «(hhl wat^l aw *iawa Rcl^l H^djlCH^Wler wMtsr erfie ^JlvfiJ® 'ill^CTlcGM liana] attest 
^TW ^I^Q'&l^ef WBT aW-Gl %qiT i^ST GlW «ICl5lM(i«Slt?F '^'tnR <!lTOfl li^tr WSff 

aw,^un*r«i»T ffit® sn*® mw ^w^isrH h^i*i fi®T « ^fsn fBR.v* wesr ^nr war i aj^ 

^Pftev fianai I ai^lei *tj®Wt?W £5^=1 ft&sl (Polymerase chain reaction) 

^t Rpails (PCR) *HPe« wita« 'R^'oles ' a m *iyil sj^Is ves R^»i «les -litevs 6 ! vsl »iws ^e^ l 

Tjt^rar'fawt'f^fc 

^5 an^'BMjhj *eiHl3) slice's sJt?f aw^ *hl1iwl»W ^ I »iliseie^ evle^le^h nt?lJt Sfc^t 
OTl®!, am nt*f7 88 HjCT ^ OT1®IW 'sid&lWfUl (Autosome) ant, i ewl®tc® C^W-CtfltUlcetm 
(Sex chromosome) ^ll I «icblter1»pji HSls^ils, *6^ ^wtlP vl4Re« WCST, 

PW P%PT amm extent ^Pvl (Rt I CTO wle^leerN aw (X) ant, fl?l$ (Y) RtPf HlSP'o I "PW 
Pi%w aim^iTsjPivi *n»nwtai 



^ PW CfflPlIwht X W»tc»)lcefN 'Spffc XX I t%®^5 ’jflqC'Kl PFS2I ' s IPO' 
4 ^fi> x Y <astprfc®Fi?j xy ix wY ^»?r pw-fanpitramt ^ ^us ®p^T ^ 

'SfCsf, Y wpIc^lcerN X w»lc»jlc | erlc»j^ ^fiii-54 fo%i>l C^fi> I ^(.''llwra Rj«q|^^f^?r 

Wr %?n^pr ft»|eH ^ 3i%f& %*^j; «rofij atoWi ?rw 4^fi> ^csr X M>|pjiceri>i 

®Tl« I ' 5 T s 1^' ! tW, 1 5t^t < l ^PSsi ^ITf ' 3 K?lW ' 1 3[3 s f , 3 i X c^lc^lcerN 4^1 

i^si^ 4^fi> ^c?r y ostprtwN ®n« i ^c<(« x Y <j^<piH pi c<picii 4^fi> 

PiR« 3 , 0 a «ltw I <pc®i «rl5,c’flfr Tjfij X ^ X 4^. 4^fi> Y w j |pjlc | etl*i RI*I^5 $,oa 
*ltPr I ^ X I^IPI ^f#5, XX f*IPI PI 1*f3[ wm PI ^ 4^fl> PIP! , ^ P1 1*1^ 4^fi> X 4^1 4^fi> Y 
XY wplpilceth f*IPI ^tftPo «ll J 1C<l (71 4^fl> C5PI l 

pp*it Trin w ^t ^pfstpi?i ^jMfts 

»j|c?isi ^iwt C^lPlT^fwf Pit I cwi»il 4 X *w<pl?i) I ’sf^Ptc^ 

X 4^?, Y S'®*! *wisi ^lUrT l 5 l€*;W'i<plc=1 *kk*i*i 1 33 5 t^[ 'ST^afa X %®^T^ 

J ic'» , t RPi'o 5.c<5 ^afa Pros <pw '®I<i<ijs J i'alcif3 Pr^t I c<ic^ Pk<i09 t<p*q®wli£i 4^115 '“JsFl'^t I^* < il' , J«i 
^@5f RPivs ^i ^ PNsT X 'spKI Y 1 33 5 t^ whlU ■>il<p«u'eri<P'olc<i Picq^ q'GlM ^ i5»l?r %5?r 
si'astPT?) 1^1 1 ■#! X <R-^tSt Pipj^ ^rBln 'st^CT WltPtfe ^ XX, 4<IK 4PJ Wf I 'sflil'qpT 
Y w<plH Pipic<p '5f^sf^ s t pip*«i 1 siltPltPS' X 4^ Y C^lWlcerl^ slfaPJ C«J>lPllC«sM 
ijfi> "5^ XY I WT 1*1^ ^nStf^ tpl ^ I ^ssl^ W^IT ^Ot-^H 27R WRl «ic»l<? -^Icer ^llc<pt 
■pflft W I ifl'SRT ^tl^ 5 ^IPR 5 W 5 t3plTQ ^ | ^ffpfxQ i£|fi> l £Hsf^ f^s tWT^, ^'aslPi^ 


f&WlJI "Slt^OPI R<IJll^ PHtPIt RC®ll- 


wt 



XX XX 
PIP! PIP! 


XY XY 
C^PT C5PI 





•9|6r: J 1'8h C^C.®1 ^,C<1 Rf WCiJ '5JR Pictxi W ^5t R% 1 

? 6 
Rt RRt 

X 

Y 

X 

Y 

X 

XX 

csrei 



XY 

X 





X 





X 






si5.'® rt R*fwot i£tsr w*rr r*r c<pic*si *i$<p»icq fiRc® rrr ri i r® fiRo® 'RwIgis 
CRC*R C^lM ^8 R*ll'$^lil) ^ItG^ 5 1 RRR wlR Rl^lcisi c&tc^f ^Ts, c^lc<ra 

>Hl^ < l i lSt W5R «2|tc^l R% RSfiRt <4^ Rpfcspfc Rt SffiR 5 ^®*R CRRlR^R^Sf *ft<N5J 

*IIW RT I ‘ifBt RR®RR sR® ' 3 T 5 PTrt I 4R5ffa^ 9m& RT sTRR RlR 'S >i^er ff^S SjJVSl'S (Rift 
"%T 'Q ?P8 v ll4<pj < W 5 C's *1^ RT I RT*Tl«f e % 21% io «tc»1 i ^R ^JR Utt^ RRT RlR I ®C<1 
*R RR ^ CS^R I 

■^«f5|% Ij^f'Q C4lC*ll c<plc*il ^*1 CRRR- Rl^® CRTCSiR ©T'iJ ^l^f«|-C$Plwl < 5 ^R*H CRRC*1 *fK 2|%%?lt 
RcRtR CFfCRR SlfeR RfflcRS RR> ^Cil CRlft ^HtR ^.C® RTCR I ^ RflGIR Rfa CITfcRR 
r^rTsrTcjRi 

#rtit 

S|jNgrR*|| <Km GRlR® W 4R 5 'o|xq|'»|f<|<p \s(<qjv||e(p(vo CRtTFlR Rpf I ^ CSW CRl%® W 

RR> ^Rl Wf CR# W 1 Rj®l*l 05ft*Tl ^ CRPt R?*T ^CR 5ftwi SljhlGRpRI 

RRHOTrlR C2W 1U> ^ ^Hl&s R^R® wot I ^rt^tt R5RT ^ CRPf 2l%w “iooo Rl^ 

^jhlwRiil crM Rcr wri sw w 'W#5rKR2tiR ^ ? rW(S#'5fic^i 

CR|%® TjRRTRR csilfiR RlRt fc®f?i, a-qdlRsRM 4RI p- gsIIRSPH l ^jMgrPRI ^ g®i|R>® w 

CRSttR 4 Tjfi* GailbG^R %•'! »1G«5 r RW I <PC“1 CRT%® S'®c<pl<) T^RlR'® ^ I TjRRtRR SIjMgrRrI 

<RRT ^rl?f i v *il <s i<p| (a) ^Ijhlc^iRiil c^H ^Prt ^ a- dlRSPii ^®%r l^r «i*a s v lf*<Ps 

^?f I ^ <^M 1 i% e t-^5 <*rf*RT, 'sf { 02ftR, fR « «il9 j <p|tq wHt.'i*! "sUCTf Cf*IT Rpf I 

%5t (P) «ljhl(.^lf»i«ll ^lf ^R P~ OllR^R CSflfiR RTI^O ^?f I 4 *Rt*R C^M 
Rlwf c#f *tf?Prt e t rtIIrsr, «iiw^h, fR « ^fihl^lcisi 

■sr:w c^rtrRi 




3|jNc j iftiil’'® ~^W ^ I ^Icifi sflfto?) fa5?r 9|jhl(.^if»i«ilc<p *3«lc<i Cf*tT 
^i ai« 'Q *2ijMit>ift$ii c*tBr *^1 **iJMc>ift*ii 

cwus sijhlcJifrfll l^r ^ ^ »(|<.si*i ^ <?tw c’lBf $IK^i ^ 

* 2 ijHic>ifvi^isi cpf^mr ^t ^ sijMic>ifv)*ii ftrM* <pt^ w i 

w*t: 

^tt5 s|jNo>iftiita ercMjiq ' 5 Tt^ C'ftS ftP3?f ^gT i $bhlc j ift*il C^IWSf 1*P^T 

'erc'iis ^ 2W5J <|S^Cfl^ wf^r caltft 051^ I 

WpsflU 

rrisp'Po ft fas wi ^ ^ w sf^rM « ftft£ *ntc?r sijhMftiiis l&fwfl' cwt ^ i wi^lcis <?fte; 
wl^cisi ^o oo ^gJ3 ^ft 5 sflW I 4^5T ^<5, *re> «i*ijHj ^5 iflRl ' siRm Ci*lt 

m\ 

R^o«i ^ 

4 *IW ’fl'QTlt »RlR<4 erftcis <R*lt RR I ^ft%o <q^lc«i W #R 

flWC^, RRBf ^Wf 'STlft^s ^CilC^ I '5|Hfa «IC«1<P 'Q 2# «|NC'0 W 

c^i Msi^cihsi ^iw <kh<* ^i?r w ^pr c^i 'sn^ c^t?^rr c^rr#^ % < #^r 

*lfb«l 4*1^ 1^5 I <PW9 ^tWfa "W *1»l«l* RlNWR SWlfaf ^|R«1<I 'Q *2|W?T 

WBTJ BT *lftwr 'Q oil«c<i|Br*i rlfaiil ^sfc^ 5 ft^'O'i (Organic evolution) RBT I 

i!^BR 2t^f% ft'esl^l ftc®1*1 I c<Ppger ft^RuH«l ^I3T <IW ifrvsi RtBT 
1%ft ^'Sf. (H. M.S. Beagle) Wl^lWfJ sl^fafti Rww <q>w*i iflW, 

erlRlcer ftc^j^ '5[^R S ' 3 ^tH <pcsi^ I ft>ft ftftrj fH, 'slftft, ftSfer 8 ul'® , 

«ic^ftfii, 'sri^tPi, "sn^ifM, ^iftr°i 'Q 9 UHf 9 fit 5 M sfi?r % "w < #^i s t ^w*i iflw,RFos| 2fl%r 

7^T'5f?u^ <pc«l-i I 

9 t?r^tfe : B^n 7 r ■snwpi ^ vsisS^ gft^pra 

*2lW?r ^l?f #^f «t^rt ^ ^sc^T I "snWPf "SfW ‘MW 'SfH^ ©rift)?] 'yf??0t ^3R|^t 'Q 

Gift'S ! #TT ^Ifl^lc^ ^ I Kl^ftiftl ■'Olhcdpvis iqlc^si 'Sillc®!^ 2ft^t- 1 5f i W?lTT 

ft?l ri ii| e I^W| »i'sNvs’j s c o ll ilrtflr ' 3 Tt^T ^tl^R ^IT \tolsi'5^.«i c<P ftc«r?l sj\s<ihJi^ 

3^s|< ^cvs ^jpSBrtT OT?f I iVfflr >|1W i ^15, ®l'«c*l^ ftft?lH c j ll ,> ll5,fSc v fi 3|^ft»<q> ft4l&c*l«l 'sjt*(TC s I 
2fl%-^rPT??lTlW 9 lft’q'SW?l ^l?f 'Qi4lc°1'»1 'Q ^ ftceffl ' 0 |ft»j' 8 ’jf% C 9 !*! ^Bl «||c s ll ^1 I 

ib r<th ^TtBT ^ The Origin of Species by Means of Natural Selection SfalPl^ ^ I 
i^oo 2WH ftc*i5, ftfl 5 '5BT ^Tl?r I 



#a*OTw fi^*j (Variation) : 'o'fl^'i TO <Kaf$S*H CT, ■gft sfT% 'at s3f%OTf& ->i^'o1c<; 

aro to i switro ar*u ujrofc hi^ ft'etot«ta toHcto awra crot to 1 «*wr8$wa are 
autiOT* toi, R*re 3W "a^rr ant w "tiSlfi* a&i < 4 $ "vot^ot #ot 

^1$ TO 1 ^RgB *fcilf&a atOTf f'^jj'®| c*Hlcnl *,ujc*I 



art®* 


« 


OflWW 


J* i « i * 




c^fflfv TOfa aifW 


Ifea i \jtt tt* afclAw 


arotro toto » stffore afeft aroa ®to, toto « cro fl»w «twa tow 

«ttf*J HO. COT n»R>w TOBJ WFTJ ^ #OTS >IW* TOW I TO WI OTlS <TPFT Slfit ’flCTOI 

afltaTOWa^jaOTftTOi <£wft wror to rijatw* TOtl H^lre i^^tw^nr «OTretf to 

t%a %5 «(Trei Miff iftOTt-l TOPf OTOT TO] CTOt OTRST TO *«<* TOffll TO OTCS OTre^fTOfS 
^iTO OTnt atrei croft afr"®TOTO $ftt TO carot a% «wiftTO WTO rew am ».o OTre io 

TO 1$8 fta CfCf WE® I WOTt TO ^ TO 'TO^C^f ®flr®t OTa *tfo «E® 

$ft“tare*itOT 1 ojijp# affla hotj alfta TO 5 ? 5 ? J i‘W>w faaftreaai TOS^ftTOTOtcfTOOTTOF 
<wt?t *)fa OTre to croat to a)ft aft c%& wc®, TO TOt aft aroaro to toot t*o <va 
aiftaTODtaOT >* TO I fl^fare W CTOt TO Rt I fclrtOT*|ft OTE® <flfct W* OT, aft CWOTT 31%! 
TOlt aftafttS® WOT WOT® WTO, OTWtOTt liPPffi - SW% ' 5 TOFP TOjQI TOt TOf OTTO I 
toto wat ^ crot to *n i >nro^ toot otto, toot, iQoti ^jto st^t® 
TOtOTOT TOTOtlt (Population) Pis'mpI TO l TOMt TO TO ti-yfio© ^ OTW "at ®ftW f^TO ^t aOT, 
*tfitOTH OTOT ^WlCkW inilTlw Tt'a'll "at JtPH a1«fl TOOfaftljrt OTC? OTC® TO® I 


erlwi ^flRa RtSfla (Struggle for existance) : ^IRa < ksm ca, c<ic^ 3t^t 

rww^© «ic'i<p c#f aflaw a^R ^at wa, c<W ataxia *rj 3t% awr rssir ^wait?^© i ^aia 
RSSfR ^°l'»0 aRj, aPWR 'Q aeri^ C^iSC^ C<PT3 <PW I ^lc<W fbC<P Rl<f»l5l RtflW Rcbfl R^il^jp 
Rc'H'oW Rc^&j: 

i. 3t% WWt *IRJ 'Q <W<lhc<lMj ^TR Gift's | iflra WT «ll'©R'$ 'SRR^aTta a^ Slt^t ajIlJMM 

«(lklw ^3Wt aw I CWt <?W C^tRT ftafsRR aftffi atSt apt 'Q?Tt ^ ^a, aw « 

asatta 5 ^s capsaiai *w «i^Qv® afat awa anstataR caw ^aa waia ^fa> aw ca «mRW 
'»iw«i a^sa* caat caa <4aiataa asatt ^w ata i 

^.. ^Rftp© aR»IU a# ^taa asgttw 1*n© i ^a^ awtf^a RRsjj aaawa v kH«ra awr ^M°aeriFs<p 
aF»c<iiR'oi caaa, i^aR-^aw, fasR-fa^w 1%?at aRa-aHw a«?tia Raat 1%s[ ^ siwif^a awr 
^pfK'Rssaerif^^ sfawiffist caaa ata-ca#, swafe-calatf^ aiaRfaa* a°4tw la*® i 

o. al«lb a# afaft afacacaa aw R$ia asaw i aart, aat, aiw, ^R>, ^jRa* aaa, %©, 'aicjjaf’lta, 
^atfa, ®rc°ii^R, ^ijaaw ^jiR ^asffr alsWcaa #tcaa *qh»ifa> #aaat3it w aw i ai^R><p 
Raaw a^#caa #aa *ma^ai Tfoaftwtsat R^ca at^f^ a>iaa*i) ^faast aw i 

aiff^as (Natural selection) : ap© #aa-as?tfca cat; aa a# aRar at® aw aWa 

Riftfaa 5 *fra a^R)c« <3w ataxia awtww afaaf^o aai ^©iat ataa^a%r®ia aa^sia afaaa %a 
^fewil^pitPir ampaata aastfa^© ^w c^w Rtaaa at taa^wa 3R>c<iiR^©ia ^ftt w i Ratfata 5 aiat 4 
aawa a^a^oa^a®ta a $ ac^ aw at ^otat a^R* a^oa* acai^t^ w at i aw ^®wa R^p© i 
aiflaaswa a# wttcataa aR^ a^at ap^ afawpta ac®t a^®tw Rf%catf^o at aiaia ta^© 
apwi 

caHmas ataa (Survival of the fittest) : ca r«r 'Q a^f% #a at ^©la a^Raaw 

afawpia aw atfaw tap© a^a aw c^sw, caaa taf&csna aRasift w i ^ tt'^aft a^R 

aa*aam asptfa^© ^ca aw i ^taaaw, af%^a taf^ar a* 1 ^ ^ta, ^taa a?aw wrf^© aw a^iww aaaa 
aa i v&taSa*'! 'alaeplc'© a a?wa at%wiwaw a^p© aRRa a?aw l^w ataw a*na aaa*aa aw aw 
awwa i si^f^p® awa 5 ^f%a 'q at^t aaa R»^«il®c<ji | 8fc*i?5 afwtft aa, at^wa wet? ataw^artawa 
aataa 5 1 aa^jap© ^tPta 5 ’twa atfa asaaw aRta casHa, at%r Ri^ia^ia wca*f (Mimicry) tawt 
'=i^R>a Rtaa caa i ^ Rt^wRR^ta ^ri%at1%a ^wawtat ^ataR i 

Ra©wa ataw a^a a^tl^a ^saatw caat ata aw siwt1% aswa «tp© aiRw ala i ^aiw't %ata 
^feaiawaasataatata i ptat pw ca aawa aw ca awif^a ataw^a^otw caPt ca Ra^scaa 
Rtap® w caRf^a l^a 5 ataw aw i ^ aHw*t, #aa aata « ^at^a ataac® R<mi ca w 
caH ata atsatp© aiaw ca^ si«riR>lu Rc^ 5 at^ca i ^Ibca aw c^wi ^al^cai^a aat aa i 







RNA#t? 

o^fwicsrlN c#® 1%% ^®rt CTss r? 

8. '=NU?IC'»1A| #t? 

<?. «ijmic>iI51iii <«iw» 

SID'll^P g|*| 

il DNA «i«ipMi ■H'olt<i "5$ I&wjji jiIrIc<ij ^kt ^ I 

2ftf 

i. rSsIPfi c^Nl?r 

■%. 4FT. 4 *f. iflPT. 4 

*t. %T <?TlWT 


'5fl^. iflpr. 4 cs 9ftt^- 

i. src< 5N ■*r#t 

ii. <mc<p5 

iii. HIrcSICw xiH?vo 
kct>*l C<PHfb »lf2i<p? 

i *r. i « ii 

^t. ii 'Q iii i, ii « iii 

fbC^«l ^rtC®TtW vs « 8 «T*^?r 




VS. 'S'nHc^ X '5R3Rf1?r Cig»lt»j|C'erlc.ajSI 

<F. 8^ *f. 88fi> 

*t. ^vsffr ^r. **11> 

8. A viW. B cs c^R *q«c*isi 1®W lR*f1^ o^lt^lcerR I 

^.x xy *r.x xx 

*t.Y XX R.Y XY 

^ 1^*1 $$ 

i. Pill's v£) < qi'er«s | ^*ij| jiciic^, I ^5 OT*fao <I1<1W ^cvsj C^fi; <p*ijllbsi 

TjfT, *1lG*W «R <1<1d ^cvsl ^C*l'Q OT^Ir® ^lc?l^ »ICvo| I R*g|f% V5f|^g <p»ij| ^ Slloo (?T 

"^Rf | SffaR RttTCR Qf\ erhcvs *tttS[ ^RJt ?|vsR >sTC*ij<j Pl<p|va$ Rift I 

<F. 

Rf. ' a )*ipl v H <5°l(.vo ^ ? 

* 1 . PlVlOoiJ •^I'aHc^fl WWl vS^t l«s)va|^ <>|^ 4 1 <um ^ | 

R. Pl^tc^ ^ ^QTTf^t ^ciill$<P <RR ? % 2 W W I 

WlMfl CGPlI'&'lM* bJlWW C^S (M CT, glIetC*W *t^?T CM Rus!t*W C^PTf I <R 
OT^T, ^ awf% ^QTft RRsjj Rva|c«1f5 #R, | *t^vifoo irppf^iT (R CRR, ^S[J 

9 l9c<ic‘ , f Rvalonsi iros ti&fa Iran q ji«1g<£ 'Sfhc'o t>l$t°i w|*r R^voi « '=rf%w1®R ->i"ic^ 

*m\(?&\ 

^ 5 . 

Rt. ' 3 |R 5 C<ll«r*H w^s ? 

9 t. G-'llGS.G'lfl CiRft 2H^jc e lld f^sl' 0 ^ ^JNTt ^ I 

R. vS^tHg-TO 3Rl^ 9 t%^? f R 2ft%^ s '#i Rv®)fl *ll*iG<IG‘ e l' OTQTTt^ 


■?Mt-^vs , ^RResh S&R- i o*f 



^rrtsr 


W5 's #^ef *|i^ii Picii$ «?lc.<w 'ilslwj *l$ss> ^ I ^TWf, ^fs?JT, 'infi> 1 

9 ltft CW erlcqs ^thci ftzsr c*T sfst^Q ^ etlcqa erhci 'qq-ljS, 

Wl erk<w *itacHfi R(«^ “'l^tW ^'U’H , jc B il ^ HliJwl 

q*iq|*i<p|il w ^lc<w #^Tt5t^ sUsfa CWT I Me® ^tl4J fH^®T « *1141 t^rr ^ 

W\ ffitiT #^5f 'Sli^oC^ W^Ht ‘Ml *11*1^1 



<4 ^ntn *tifr ciw^i*i?ft- 


• <j|j"^\s"ii] ^uKlt <p*lC'o W I 

• <q|*^\i>C«<$* $s*1l4H»1^M.ll 'a|t>Si(»1 w M> Rc3*H 441^ *m | 

• *IIU « *H4J etl*l ^JN3t 9 H?R | 

• 1 ‘t%ST 'Q *1 *14* ^Ht TOM 41?R I 

• Sf^F C*1C©OTSI 'SfW'tl^sT *m I 

• PtalRcvss WIT^TNTT apse's *m I 

• gfsH’^IJT^tlT tom 413^1 

• ^1<J ^<lI&iSJ £<;IbW|Ji1 sJ‘FlsC'04 ^JNJT TOM '11*1 <1 I 

• 4l*^sc"<gs iTW «rh<Rf&0‘iJS atol<i ^<nj|*|4 TOM TO^ I 

• v lRc<ic , 'fa 'ohwtaj RFo^ etl t«w 'siwf^ltelt « 'sit'asR'TO'iH'sl ^iWtTOM *11?[4 I 

• 'i!5c<i*l *ra*H *Hfo ^mj\ TOM ’IRR I 

• v ll?iMcTO 'o1fl*ilnj $*H*i v |Rm“I Rcsta*! apse's v 1ls < i I 

• t£r 5 ^f& 'i|°q|<p1^ ^tt^, Rciller^ ^ 'SfWJ v ll<Hls! < P *T**T# TOM 9 ttTO I 

• -s 1§k<i(H«T TOH tom *fl?rc I 

• 4|j^oc"<g s^te, *tt4T Pi to, *I14T ®f1cTO ®TCTO "Wit's *pq*n TO I 

• 4Rt<KTO ®W*l1i|J 'S|<HH ^IW *tlTO TO*. TO *l'!sWt e 1 *1^4 TO I 



(Ecosystem) 

^ C#o W’tfl ^ ftc^R 'qRloiS HRm*! I ->iRhMm er^epK C2|^S \o|cns 

^IRR ^IPm PRl?, *1% Rc^c-q ^t ^sw ^ 9 i9c<ic't I*4C“l l^tcsr 

^ *tf^o tg’TRR '5fRfr ^5 ’tRMF'R RpR«j CiW l ^ cslM 5 ^Rh ^"srlR CSlM 5 

‘ s rtf^r <pm j iic®ii < p j i?csi^ e t d&fiifi Mens srr (*r^i) tM>P«q ?w?i 'ojH 

i ^c?it {^%t « gfi%)-^ “Jjicifi < 1 ^ 'suBiwi sicfiiBri M3 43# m?1 mft ^ 

stf&ti (8FF I ^JBf- ^Bf ^53 SMS $%? 3# 3t HtR C3M 5 ^iPe^t'S 3RJ RCH M 
Wwi ^icm# 2ii%t hhnm Sfoci* R%^ m?i c3t3 i RR^ avoc^ at%r^fttM#3t 
«mjRj **e^jvo^ 3T??ri*it 2tt%r3 3 Rt %*it3 sw w i w 211 % 3#i% ’iRMF'tt R?*t 313 i ^®1W 
^§J3 *13 Sf«il 'S 2ff% CHS. HblRMfl M3I3 *lRMCi$ Rc*l 3t3 I 4^ 9 ll>lc*il^ -^Pl'erfb ^>C3 

3Tl3 s #R3l^R^Mj% I 4M£3 Sll^fvb-9 %G^C‘ t l^ M33RJ 2ll^R>4> R?I Z*$ 3W13 3113 s I 
3 I^Fs<? HRmC*! Sfcl 'Q S# 43?* 5«<J ^3*13 >% 'Q ^5 ‘'I'lfaR 3WT '*1% <3 3*^3 4^ M3R sRRc^ 3°Tf 
^ fiNfaflt, M3 4^3 PhPsjhjR MSSM"# 3#, <jR% 433 C<1 C<p1c^ 1 M#3t 
(Ecosystem) I 33ff» 433 C^Tf 4 <p<K 3> C313113 C331E3 w, 313J ^331333# 

3<J®f 31W33 W3I Sitter ^33 #€ 3 % R 5 ^ a# 43^ ^o 3pc<ic3 RPtE3 C3Q313 W3T 

Mt^ 43?> ^ihiw?] "siw ^rr®8'3T s5p r# ^w i #wfc^ « «hjhj 
sfom RR>s| ^■'ll'ilcis %5^ 9 llf^ 'Q ^|?l Slcilleci ^ I 
<q|j»^\oc"^ : % '►nrfiki, v lRwt' t l^ w ^1% ^ (^o ’tf^'l c^tt^rr 

?tro & 5 > i E®ifi5 sr*tt®r ^iiiwsi ac^j^fDc^ soc*? «iw^ c^ ^ff^fH i 

iK^ffl^ *i*qc&w l 

(^) W5 ^ 9 lf'iH (Nonliving matters) : W5 9 t% 9 |^ 1 % ^1 3 P , ?fH I^W ^CST, 

W»U V 3 lfsicer r ( CTMW C^*f R 1 ^ ^‘ft'lR '3 <^Cf 1 I ^|j-^voc' ( i£ 1 ^ ' 3 ^ S5 T ^lihc^ 

'5fRl?f ‘x»l(. , l Wf I 

(i) «ita*q (Inorganic matters) : 9 ftR, % ^ »j life's 'si^jw^s ^#5, cw 9 I% 

C^lt C 5 ^ 'siiwR, ^<R %T (Tf^lt ^l^ww 'Oilers ^’IRR 

(?PH- ^jhPiiiN, ’I'CIPijjR, C%, *^l^c5lc«f«i , «iRic«r'i , ^it-'s^tt® S'ojlft I 
(^) (Organic matters) : ^1%^ « 2lt% "^T ^1% ^t 1 SPK (?^ (?W ^5 

<il^\s(."i£l CTfl ^ ^®Tf ^fRR I ^’Jc®il ■'iosiI&si '^TtW v lRf&'» I RSijIc^ ^ w llilc»m 

'STC^tT «(t^ ^SRill, 'Q 2ff% R^J, ^S5f ^vojlR I ^5R W^IJ C#f I ^slt 

Slin blw c^Pt <pw ^n?r Rc,^ ^ 1 ^ sn% vjlIU c^pf 9 t^t <pw 1 

(^) C®fa MltH (Physical components) : 9 lRc<K*f ^(lc s ilc^ 9 l%1 e f, 'sf’RHI, <il^ 

^iR^K, ^ yf 9 ! « ^2Ri^ 5 c^ «i'ol?i'oi pn% ■Rtfr ^t *nR?r R^) w (s^i ^jiR ^ ^irr 

^k^'» rl i£|C'9 "IR MM 2 MRs <pc«l I iflPH ^fRR Rc®l ’1c« 'QZ<5 c^lc^l ^W*G®!S 'S(|<1^,|'8T1T « er°l^l^ I 
tMWl C^® ^’IRR I 



ibr ° ^]«qR'Q8h 

(3) erlRe? ^SHIhH (Living components) : #R3£3 RP^oFW ^3tRlR I iflRlt 'slots ^IcerR 
RtRTCR 3lsCRC*l 1%%j[ 3fRR^5R ^ft^T I Rt&RPlR #R S’ihh’Jc°ll 1%R 3R>tR I R3t: (i) 1^3%, 00 
3tRR* « (vs) Rciiler<p I 

(i) $3313^ (Producer) : RR®f 1§f%3 ^slotlcs^ S’ipxlfeos Rl$ C3ER 5 R% 4Rl Rlfi> C3ER 5 

3lfR R$3R <KS ■>llc o, ll < wc;l < ) e t 3 &rIr 'slots 3R1R 313J <plwl^,l^oa'ij (3t>sil) frsfR <KS I 4 RRR ^W® 
folios «(Rlwi RstRI 3?Rf 31%W3 < > 3^sT¥ Rt 3osl^'slos W3R 3R1R 3t3T R^srIR ^tRT t£|$ 
Rlotls^lSSSlRR 3fo*ll* tS3R %R%R I (SRRft «|Jl^0f ^flRG 0RRR1 Rt <R 5 tERl'5tER 'slctS #RRRIro* 1S ^tRT 
RRW v5 foots ^3R^ fR®R%R I ^5l§ Rt^tfaR^KlRR RP^'sF’iRR ^5*11 1*1 3H 5 ?Tf I 'RlR ^33133* ROtl RR®F 

^%T^r I ^ ^RtRR 5 \5r»n’jc°ilc<p 'RRT R5R1R RRt RR 'Rt'ot# (Autotroph) I RslR3 ^slRt RtRlR Ito«s?$, 
frsfR SOSO'S 3ttR, 'RR7 o^lotl ^OSS tg3R31t3!R^RlfR®R SOSO'S RRRT I 

(R) 313^ (Consumer) : C^RRf 31%t 3fRtR£*lR W 33$ CRER* 313T Mr RSRtfs 3ICST RT I 3K33R 
«t 1 J 3W Rt 3osl'*P'slos RRJBf SfootS ^3R fo'»{5% 0 l I 4E3R RRt RR RR^oT^ - ^tR I CRRR 31% RRlRfR 
t§f%3 ORtR 5 313J 3R3 R 5 ^ 'olOtSOS 1 RRt RR ^*fc5l# 31% I 4WR 'RRR RlR 33R C%*lR 313R 5 1 RlR R%, 
RRf3, %, 'W,R^3t®3tf^33R«ff s !R3tR^I 

CRRR 31% ^3Cot# 31%OTR 3t3J foCR C< £ft3 W 'sft3R RRf RR C%3 313R 5 Rt TMr C%®lR 31W I ‘flRTt «^RP 
RRERRRKRt% 31% I Rife, 'RrH, RlR ^jlft fl%R (2% 313R 5 1 

CRRR 31% C%3 RTRWfR C3ER %& ^slRTQ Rf?Rt% 31% I « RRf RlR ^%R <2jf*lRRt (RRtRl CRRORt 
RERt^ 3I3R 5 1 RT3, R^R, RlR ^ CSlf^R 31W l<fl^%1%*fR fflf^R 31RR 5 #R® 31%R (KR^s 31%R 
Rt?R Rl '5flR#1t C3^s CRffi 3^R W I CRRR- R^R, f i lRlR J Rf^RRf ^vajlR I iflRRR RlR OTORt ^CRC^ 
^RlR^Rl^R 5 Rl R1$R (Scavenger) I R3R3 iSIRt Rl ^TfR^Rf C3tR 3fttRR RlR^RTR R1C3 I 
(vs) Rcii|er9 (Decomposer) : RTfR^lRRl, ^jijlRs $voj|ft #R Rt 'R'J^R ^3 'Q 31%R RWJ 3Rf^ 

4RI ^voci^ C3W ^stWR 31RT 3R3 R 5 ?^ ^RR^ Rf^RlCR iSRR R^I 1%Rlf^® RJR R# Rl 31% Rtt3 %3 RlR I 
%3 Rl'SRt ^3tRlR ^»3R vSfoci* 3C^ vs[^ ^ftRT ^3lRtR Rcrcr 3R3 R 5 ^ R^R RR I ^®lt ^ 
^<^§l<q^c«nlc<p RRT RR Rc^I'st<P Rl 31 rr'o<p I 



■% ivs.i : <il^\o(, ,N i£isi CR^'Sfl^iCR) 



*|$BM (Ecosystem of a pond) : or«T»lc*1g a1^\o"i£| g*cg CiRtg 

■>iau>oa 1 i < 5*l I ^ST aaaHa's «rla 'S ^5 RR« 'o|t®il'o|ta CaRtt RRT I W5 

S^tlwH 4 jCTt Rlwq sRFRr £®R « Rt®rg *ttft, ^Icala 1 , gsl% w&wla’s, a^hPiala, 

<p^<psh, 3 >sj|R I ^It'TH’^PIfiT TOIJ *m sWR *scaa ^ItiR*, f^§R ^taa *JtW, ^§R 

■ A sc,aa m»i<p 's Rl»q aa*»i RcaNa 1 i 

$VltW : : 5C^ ^lcalawwdaHa>ll) 2PP 15 « «p1'Sla *1tfig ^f%ff I 9 tlte >oh»)h 

bNfri sijiwH toi *h$cUisimU-i Rf hijiwJh , ^bt r*iw ^rm 'q BiHiHi wm 
»ilc<»ita»i*KR e t k|0>*iI*i al'Rjfroft'TOg^ 4OT?T^’1lia‘ aca I 



1&S Vo.i : <4^5 al^'a^if] 

SWif ^GRT *ttw : ^THT *R[GR «PRH (RRT, 'spfR ^<p 3|E, Sfl^t, SM*T 

*»caa i «prr ^ sti^kaa ^csiiajiwUi rc*t i ^ ^i^jc®ii aiRj a>^s <ww <iteg 
^aRlsI ^artinma* ^cg <3® i 

-"scaa «tt*T^ : c^fi? RR, ^ ^®TW Rtf® a®f% -^caa *ttw l ^ sp^s 

^gs® *ltcg R <W. ^vil'-ma^ *IRl f^ica »wlai(5 sJ^t gsgc® *ltcg ^ I ^ sWr ^caa ^lliawa *IRl 

ftwca akH a>ca I 

^GRT RRTR*: CRSlC^Tf C^fi> TTR, fi>^ ^Jlft f^aR *9Caa *JM<PC<P ^GT ^aR 

^acaa RM<p aca I (Ml 5 !, (RttfR, ooGR 5 g® RR, a a 3 ^,c°a, ^alii ■*** gt j ical [ s alWa 1 1 

ft«il«ra > : ^taa HlPic's ^l<p 'Q aji^cUfaal ^s«fl?l R.wca RR < pca , ^cna Rc.al«t<p at*! I i^Rlt 

«l3-tnH Rf 5 t(f s (g gsRig rwt ^ ^ i ^ ^lR\s ■gf ^ sttffwg 'srig^j't g^cg 'q ^irrt 

^g, WT ^itac<pa ajaa,la 5’lcal^l twg 'Q ^t«fa ahlafa<p < ’R1^ ^pgR gg I *iPR Rtallatw 
S’lhH’Jcal ^WM ^caa SaHKa* G!|f*lg ^la ajaa.la a»ca I 



*tt*fJ PWr (Food chain) : <71 "SKTU SM^ ^TtW $<sfltw 

$fail ^sffl *lfliJ Ml ^T ^?T ^fcot# Sf|% <3 SJ 1 %T <l*fl ^i'®spc'i3 ’fTO PH® 9 fftsr IWT *lfliJ '“ 1 % 
RRj^ *a«isi ’ s rc*rr siilfM ^sr, c*it s^ira* ^ siic^ ^iptt Pt4°i ^®rt ^ i 

Snl^ Hsra i*it ^rl?r ^ ^ ct kiIc^ ^*iflc*i<i c*t^?r lte& i ute $ 

^pfora 5 tfttrf aw ‘Kji, 'sn^ ' 3 Tf 9 f CT ^0 Rc°i ^ l ^ci wt ^ ^iHtj 
^rtp^ttpf c^*f ^5 ^ 5,^1 M ^lt§, I ^sl3S*T »jc<iM C®t^f 7 ft 9 in>c<p ^Hl< f^tc®T <m I w^wi 

^rmP5®*l«=in5c<p Ficusi *ic'®l <pc?i (7NT *JIM: 

ui® ^t*t 

SW *®M5I *1^ p€Pl *o«W ^IW 5 ^©t?I *s«KI *11^ ->iwlc& *OGS*l *rtw 

R!«S| 3^13 •ql^voc r, (£| *It t tfPl < H |^I«sj £ftfi| ^0 ’ilw I Wt: (h) Pl < Plsi l §l^ ’#trPl^ sa 1, (^) < 1^!% ’#TJ 
Pfa»[, («) ^s#% , *ft t tJpf^ 55 T I 

(i) Pl^lil#% *lt*tJ PWT (Predator food chain) : CT ms PfaG 5 ! ^ *raiT *HW ^f^sf >HCra 

C^lT; «tt^5 Wl*Hfl*W>C»l ''S’lWd <lilWll ftcbS *»C«W ^h < Pjc s, ll Pfafa *f£iT C*tW 4 G<Hc*I C*fa W (ffi 

(7115 Pi < ^ 0 ''^^^ P < pisi'§l^l ^imPi^ 1 Pr^itft ito Pwf 1 

(^) *I?I#I% *lt*fJ PWT (Parasitic food chain) : « 21# c^GST facerwsi era 

^5 'oiMww e 9 ll<mi^ (^Te^ 5 sW <ksi 1 c^lcil c<plc*il wwi v =>ilc«i < q s we^f?! 

•^^si %#ft ^ «rt Pf€^%r ^ 1 15 c^us wro ^riw 

■j^ts 5fi‘Fc v s 1 g^wwi P<p=ilb ^ne ^ 5 '°i 3 i* 5 i f J w>ii- 

^5 ► wr ► 

(«) ! *(t^ Pfa 5 ! (Saprophytic food chain) : ^lc<w ^ci^, C*^ ^ W ^ e^Tt 

«f|PfP^|5f (£|<Js|f^5 ^hjJNOCJI ^ '»G<1 CT15 P'WC'F 1*1t ^ , #tr Pl-9®1 I iW- 

► Mft 5 ► C^toTl 

^ni^j ^ <i^rT Pwf w’ff ^ (£ 1^5 Pt^r <jN'© 1 -sj it ^s>»iHg^ 

^f? c W3f "^csf 1 « ^s#ft *im Pwf ^ wit ^pp^f ^fte ^ 5 1 ^ , *nc s f e^iwt 

(T^t I (fit '5'S^I 2M>I*5 ’#TJ p|-9®l 'Oleisi -9l^<pll^'0| Win WWI?I '®t s U Pt^l^l% ’#TJ P<PG° 1 J 1 2 W 5 ! II 
'P^Pr 1 ^wt^^i^wra *SFn Pf^r ^iw sifenw 

*(PfJ WPT (Food web) 

'srft^W c’ s Pttfl (THt ^rl?r <5k^'oc r '^^ , # i rr Piwi RP>s( c 9 !^® <1^ 1 c^*f 

'#TJ PM55I ra WlG 5 !^ 'SR^oT Ml ^Csf I ’#TJ WT I ^t®P( « 1 5r=T5f 

S^fi 9 tHeie*i^ et r u tflt ’"ib'ii w 1 5 < £, Wf i n^raiii^ SiWHfD e^ra 5 ^ R<i«ilb ^sn^s ^,c<- 



M9H ► ■ 

^ <$5m "" 


•jw>/ 8 *nft 


■fef ii«.« 9liwH 

(B'lMfl t&CJT C*f*tT ^TBT $^319^ £i9t*T <99K C^ftJ i|Rt* ^Rfl 3 # <(191 »WUfll9 ^ I SBHU^kW 

^ Rpiw 35*1 ~W3 <sji> ^ <^19 S«iR 1 <iw»ik ^19 Bt wJwRct 919 i 91®? *ltft C9fi> 919 <*r*, 9® 
91E99 tiRs^sjeftfer ’*m*tic*m c9re *ltcsr I <«Pitw %fi> wh Rfesplw wf <pwi<pfi; 9t*fi 

9*BM C9 91l)wth ^wil^ RR>S| sl^'0"fl 9 hj«rHft5ft 9^91191 

®9C*M 9l9J®rlC*i CTlU bid! U 919J Pl-W 91'ffllT9mi 

i.M^H ► C9fl>9t9 ► 9l®F9lftl 

9* £9919 ► ^cnia^H ►9^919 ►9m9ifti 

«. t*l9l9 ► C9fi>9t9 ► 9^9t9 p. 9lSr9lfrl 

8.19919 ► ^wiijJiwpGi ► C9fl>9i9 ► 9® 919 ► 9iw*nfti 

■ql-^'of'tfi 9 Iij wrh *tlCSl^^: 



9lwgwC"(f| ^ 3919 (Nutrient flow in ecosystm) : §f%9 «£«r<i 999 <K3 ^959199*0399 2lI3 l *il*( 

9T9T zhg's w I C9 919T frsR 9?9 m Pm zltfllerci <imta 9GT, wuPlikH £lii C9C9$ 

9R1 9tE9l ^Hcwl^l 9t% (iPrciBfatT 919 >49* 9<fl*ra»t*i TMfo sfl^CTt 499 ^HtoI^Iu'w 919 I 499 
§f%9 e *19 Rt*il*N»lpt 4OT9 9t9J Rww <u<wjs wit'Brq -s^e® ^HlwR'® ^cs 

9RMC9 PfrRC9 <M I 99®r $fetf 499 <9t59 9*? 49* *p?Jl9 9t9T <J<UM ^BT 91CT I 

^tegC9J9 4^(9 D<3»l<plw zislR'o 9^919 kIR^IIUc^ 9^^3919 9^11 'NWJCN 4^9 9^ 3919 

^l^\sc«(H<i «mjw»i 2-qPlSj i 





1§ar-j«.e : sRfc; ^1% stolen 1t>w 

‘ 1 1%5 Sftfc (Energy flow in the ecosystem) : •s1^'ot"<*m 1 t%ST I 

^ PlW CT *\9W\ ^iCTt « ^t*M% (HOT C%E5 ^BT <tyOBrM? *% »HC*lH»K«l*l e l zlfofllfl ^I^Bf 

<|>^4C"i4d *’W<I'S) qW*jjWta ^T 4M*lPl<P “ifo I^CTM nq*t ^CS I 

sWsr ’WfX Ftoms 'srWJCsr SI wn Wf ^SST C*N?r I C*fa *1% Rciiiercro ^icws 

o'cn *i<p*i ’q|<i(fl ’lRwc-1 R*« l 

^Hoolwl 2tl%T , 5^K <lt>^y>C*iiW 2W^i wi&M SRtCiM *m, ^1®, ^r, ^f.fte^T^IPfESI 

^rta»r *ns*t ^rai Sfiw ^tif^o sww ^*tc®i# sft^o c%^i ^11% ai% 

Tilsit SM5T *s«l*l (^®W% St%OTf) 0*tct ^tCS R'Sl« *ows T|t^t | SMTf ^B|?I *fl*TC* 

•4®tCT shUiFW R'Slii jwwji *H*iws PTC? HHI'ofil'® ^stl wi^-'IwIm R*S|« ^ocas *1tP^ Ptw 
stalilft** *t% Tltm «||^|M '^'Slsi *4Msl C%^ I Tlft^fa >&QA4 TllWW «ltlTQ Sfc'M C^PtPTt *ft*PF 

*11*1) I^MW <P«I 'iC* zifi**i1« *ll& «s«w Tlli&v c%w. I 

^ aNsR^ -il& RmiIwws 

^Iws <pot $508 Wg •trfrt ^T *lfo ^Hcs ’ifiwcH ftts «iIm I *lGl wls Ril»n ^ '*TC*(j nfifl ^ent 

^ Sliprs sJ^f ^wl»n ^ i ^tsi (iistw *Hui> t&% Tim*! <^'©c"<‘i sj|^1«<p i i^st sRfc 

Tttc^l 

^ *tsrpra R<k®i$ 2W*5ts1^ i fe ’spiRf -^n ’®f^ islw^lcsi# sn% wBT 

*1% sj^t ^Bt , ®1*t iftet , ®®5r i% W*IT ^ ^ I faoftl *»«W , »ft f f^ ^iffSl# 2tl% fftw w 
hRi^h ’ipJjjsj si^t ^*bt ^nsr Pu.«tfi <?\ ^tt, wp v i9wt*i ^ ^ i 

^ fftc^ ^\ tOT Tf|*0M% -^lilwwis 7R?r ^l3^'6t"(f|il TTt*(l3|«t Piicn^ W3JSI 

^Rca^w^lsri <3$ <plsc, 4 l tibu Pi<pw Tihj^ww ^?ut ^ ^iwl "qisr '“t%sr ®r 9 t6?i w ^sr ^r i 

: *11*11 sm> -^»flC<P WC'O'l -qw I PT I^WM ^It 5 ^ 1 , SM^r 

^casr *1^, f^Stst ^csisr « Tjjgiw »*wii ^pp siwjc^ ^ 5f^ pics^t i -qi^voc^^ 

^ 9 it F F^ swsi -rsR^ 3jt^ piOTRt al^f^ ^st i ^ e tc®f#t *ft*t^ ^t*, 2N*r ^rast *tt^ 
R*ol«i 51^ mcopw 1^ *»csm ’sj1t?rt^t atf^t SRp’** c*ic**i « W *1^1 bn 

'STt??n% 211% *imIt> wwws dlwPil^ W I CTICTT *IBiJ >I^Jj SRp^ 

wwii ^ csfc^ cn ^ ^ v w«'?l af^ffr www ^isr 1^ Hpiw c^to 7rt?r i 

writ tiIw pi ot ^lUlriH ^ ^ <?t^ ^csr ^t 51 t^ pi®pi tsre*r ^ i 

^t ■»iwl'o wmi <9Pr“t%st ’IIsIhH «ila« -vw <j1a I 





: OiMWttw ^ TOwt ^ ^ ftsift® 

(Pyramid) <TC*l 1 CTlFfl ‘qp^'sc"^ jjf^F c*iooc*w *tta * 5 ^ RotR^ «d<p|cs OrttCHl W( I <I1*!J 
R-wi ^ 8lfefi> ’iRJ^aow *t% TOB 0 ^htscsra f^DPi "f% RslR® l ^vlPw *®GJ ’’hwR? 

C*K»*I<lc*ll* csw *1%* csft l 5®'»« c*itoc*w $f^F C*KJ»C»W 'Shd* 

®bith « ^uiu ^Ffw anrcfafi ^or ’*1% w Rc>it<j siata i tow=rr ftw? RsIR«js visit's 
*n*ro %$ w i 



ISaryaA’i&aflaifl® 


sr®K 

i 1%fl ^ '■1% ^ft 0 R*l5l'»^i wr ^ifer ’ft i stfeffr *rtc*M®<wil vo- 

bo wm i i% m i sr^tpt to ^j Rww «ii<pI*c<p 8 ^ eft qfc*ni ■jiot *iw i 
’fro 'R ^t 3jf^ c*icaw "tf^3T *iBl»ii‘i toe® « ftro^ ^ *rftcsr ^ cro^ 

(Biodiversity) 

W§ 0 t^tf «IW1CM *l0Prt *lfce | d«W< #3 0 WCH< W$ 

i to «n?^ *ii*itpsi owrer 

0 fcw*i diQQi^ *i1^“lj^ff '£'$•'$. ^p® Rww 

^s’MP’R <Wl ®fW^t*T I i<? *W starlit ^«ll *0 iN^sH *tt0Ut ^1W I 

detlR taR«>j faR^wRj'a ^ <?)Wlc«i1 JJStlfa zletlR> OfiS 

e -i«it^M ,i l«l’ , i» l ppr *a^f& ztorlf^ ^ Rh^i Res iflw ^UHJ swf^ <s tw 
wr^Ri ^Iscio 'src*a folSdiJ < ptac. , H^^k w stefll^c® Ro« wr :3 ^R i ^fafcr 
i wfl» 2fBf#i <i^h sjtsr’nwf ^t=jw?r ^pt i ‘£i^ir^i' s ni, PMFrr^t 

CTtPft t<lRc.4>J iflUt iuHs ^ I <&&, ztefll^l '***'$$ "^*00 l-ql^tflJ I 

C*tW^»lT^t5 Rst«PlH ^RS altlj^ 0 l^oT^ ^C*Tt #^f^5X (Biodiversity) I 

^f-^8, ^<iRa«h W-ioTT 



zMsk.'or 

^RtRftZTRR 5 ftR «ttR «1R R5RT RlR, RRt- (i) RBftftR^s ^ffrtnj (Species diversity), (*) RS*1R®tR 
£#2|T (Genetical diversity) 9 («) <il^'©lfti£|<p (Ecosystem diversity) 

R^SlftR^ fafStflJ : RWfftR^s ftfsSIT RRI^s RTRlR'fts ^t%^o feWf #*5R^RR CRITj Sj®rlf^>«J RSRTtERt 
fm I RRRR, ^RRERfflT (Rft (.■&.!$ 4R 5 RWlft CRER RRT 3®tl1% I OT*1- RlC^IR RtER *1*5 MR ^1R|R, 
>q'oN, R?RTt ^ft[R RRR ftsf RCR RfER I 4RS SMI's* RttR ^RT SMI's* ftftif R<l«l R>s|'s|$ 

SMl'sR's £*I&i<|j | 

RV'H'®)* (I<|Ii>i£U : ^R 5 ^ RWfft'^ RRRTWtR "W09 '°IW<P I*<IG*I Rt^lRT CRRf RlR I C<H*1 4R^ 2twff% 

'ffliwfi *i®r, mrir, cRiR-siftcRiR 9 < #wt aFs^voi rrir ^©r % i ^ r$rt*im fcsft 
RR 'slci* I^R R??l<9Cisi RtRtRT tRftt3DR R1RER I RlRR fere*'!* RTRTtR^ ^c** RSRRstR RsRlRRW 

RRRft^ RR I 3Wi<P ^Rftc^J* WRT ftflftj I^R RttR I Rl«5j RtRtR ^ ferci* R&R 9 1*1 JlM* 3R<5'© r i 
RCR srlc** (Rftc<>J* Rlita'iH RR <W *F§R SMI's* tSlR R£5 RKR I ^ aft>RlR #ERR WIT CR (RftRT 
*cb, 4 crr RRT RR RsRRolR t<if&i£|j l 

*|^'©|ft<f|<q> £*I&if|j : t£j<pfi7 RF^W3JR col's t&Rl'iH , RlRl^ftR ^RWIR 9 (Ml*<p i5RlRlR*jc®ll* "WIT 
calc'll 3RI* Rl3*'S'i CRRT Rc*i CRRH**!* <il^v©c r, 3i<q 'bIrrIcrt RTtRlR RCb l ifiFRR RR)*'s«'| ^ 9 

RlRlRllRR I 4^ Rl**'sc*'l* RlCR ^Tt*t Rl9*|c*ll* et'iJ CRRtER RRRtRRs ^Ic** "W09 RftRsR RtftR RR I 
<PG®1 CR ^RtRlbMIJ* >^I<b RR 's|c < PR <5*11 RR <j|^vs|Rifl<P (RfbifU I ^Rlb d^.l'G ^jSRJ *|<^'OC*' , i£l CR RR 
SI^l *9 31%3 Roll's RflB Sc^ ^ot Rsj^oil I RR, R%, ®f*ll'^fR, RH.I'Js, 

RtRR, 3^R> Rl>^v©C w ii| RTO Sdi Ref 3 ^ ^Rf*t^T 'R^R i^R 5 ifl^fb R'dllil I 

^l^vsC"^^ 1S*M«lvs| Jl^lfl ^RtRf&rajTR 3®1R : 3 Rc<K,RR ^RlRlRR^ RC^t «l'»ilfw>1'o|c<l 

I RRc^cRR 'olRRlRT R^lR '3Rf$f^ ^ erlb®l R T R^R JjRj 3.CSIC5?, I R^R R??lT^ ^lc<lfl ^RRSlR 
RRT Rc?l 31^C<1CR 'oiRRtRT 3 R)R'o RR I Rlsc^cRR C < P < 5*Hliil ^<plb fwtR 3«rlF»«l RrR® Pl?llb RRRR 
«lhc'S RttR I CR RRsTCR 3%^ R2tf%%f RN1R ^fRT l H<ll<lfb3lJ Rc*1<l'olc<l I 

RfRSWlR CRRR Rt 3t^k<P ^f3c?jl®r^l?l 9 'RRl^s WT R5^| ^c'ol RWIR RroCR CRRt C 5 !^ 

R'W’PCR 'ijRRt b(.*l(.s?, I ^R 5 RRR ^Rl^R Ct> <PpTR5 ^R<^c*1 Rr ^RR??lT 

RfRR I CR^tCRt Rl3T RrRcR CRf5t 3]Rl^|R RtfR | i£)RR CR^ RlRJRR R^sRRt bb 

'5M R^vs RC?f C 5 ^ I WT ^5[Rf*|# Rl^c<W5l >^RR ^ WRQ ^ Rift RftSfR RW® Rt^ RT I >W® ^ 
^R<^C*U5 Rift RJRR^ R^Rl^ <^IRl RISC's ^ll^WCRR RRrIR^IR Rm I RTl® 

^©1R 9WCRR RRRftRlR CRtRT-RlR^ CR^® RI^R I ^ cRlRf-RlR® ^TRtCRR <PRC»1SI RT1RR RsftRlRR R?CR I 
RtRf RRERR ^1b«iM<P RTRRtCSR <PC*1 RR5R Rt?J Rt^ Rite I RlftWR RRlR RlRT^ ^IbR'O'wt I <^1R WIT 
RlRR 9 <p^ic*151 ^fRT R#RR ^fSR^tt C#f I ^sl^St RRIRIRCRR C^3I9 Rlftw ^ft<Pl RtRtRI 

cR^r, ^RR, ftR 9 Rl^rRlfttR 5 9ff5jRT ftfRlft Rwfft R^R ^flft I 3JRT cWf R?RT1 ft?PWR RltR I 

RftCRR RR^sRlft^® RRRlRRlft 3j<pc | erl«l ^R RrI "RlRlR R?*t I^SlR ^C*l R3R C*1c<5 ^CRR R^RTt ^I^IW 



trbro fifty I TV^ <£Wfi> fa'lfk CTO! TOti <m« *llC?f I ffc 5 ! « S’jfafl 

W 5 ! TO* ’ft W 5 ! WM^-ql'ic'i ■'ucTO TOft CW I OT TOTCft wkil >§hi«p$ ^SKU1«%I TOTTORTl 
CTOF C^ft sfalf% l^s TO*T T^tR>^h'®l ^> TOft TOl ■vlter^ 

1^Ri^*i«i wfa «?|<falSwi.ra «ii^<pI*i I 

^k<ra "TOP flHl*s>«l, 'ql«jR'$s^*i'©l o Hfilw-ls i »l« j il»<j'ol 

TOT TO, TOT*! «tal *qwl'§l (Autotrophic), Hfot<H'®l| , ^ < s» fifa CTO^ 
t^T TOTO C*NT TOT Cft, '’l^ *ilViWI 5 R> C^tCTT ■"fc'6* TO I ♦Ifc'HM, ft’Jftlfa, « TOJHT 

#W^ TOCTO TOT sto|R« | 

<*T^fi> $f^T to-TOITOCTO TOT (Cross pollination) <TOt. %f TOT 

♦PSftlftft $TO l TOT CT ft#T wl$'=w&# (C0 2 ) TO*! TO 5 ! TOT 

TOJ ®T <imlfl TOT I 'TOfa *1^ $f$ft R-ql'oIc.’l CT ^Biceri (0 2 ) TOft Wftt TOT iHcis 
TOJ s(t%^T ®t : TOTO w l «i^Jv|?l <ul<K5Gtal, <e 3TO TOT TOTOlt, ♦PJftlft, 
<?|'iH'©’H Rfofl«k^ delft® to I ^ TOtti! TOT TO Cft, HbHlfift wH « ft&i^helS ^TOfoflt 
•*ift>hita i>)R<pil3 1 "pIcbr #wtc® sito totot « sh%to toij RuhH feftr* ^•£*jc«iic<p 
TO-TO*flft (Symbiosis) TOti 'TOJtf?l® WTO I TO 'IftJpk’V TO3ITO# ®T TO-TO’^flTOlSt 

(Symbionts) TO TO I ^ TO-TO 3 '*flTO# ^l<^t. < nls TOIT Cft fc?ft-Rft^| TSWf^TOT TO TO I 

SHora ^lonlMl CTO^ <flffre dGWls *mic* CftfiNfwita TOlateH^tfil TOTO «it«*R'&^K CTO& 
TO I <#tTO ftwtfl «TO (Odum) TOR Cft <4$ «it«5ft6s^*T 7 P*T^ *i«Im TO® *nsr. 


TO®1^ «il«8&iil (Positive interactions) TOT *TOt. 

W) ^ e tW 5 (Negative interactions) TOT I 

ft) TO®! 3 ? (Positive interactions) : CT ^ ^^jlbc-r TOTOt 

TO! ^yftP «Ht^4 TOT I CTOJTTOPrfiitTOTO ^T '5’esi^ TO® TO3I I ®ITOTO 

^hjs&olw fJj^TOl^lTO (Mutualism) « TOTOWf^I (Commensalism) TOti ^ TOT 
TOTTOl 

RSi^lPie?^ (Mutualism) : TOWt%TO , ®TOt 
TOTO TO! TO I CTOT, SlTOlf^, C’ltTOlTO 

ST^% ^cro u«( ^iroTOT TOT ^iPr $05 CTTOT <to> 

I^TOir^tTO TOHRHTOSl TOTO <9 flR «W=^t^5TO CTOl 
<TO,TO TOC*& ^TOt W TO 5 ! TOSI 4 
Ulcers TO*TtTO TO TO*, SIvcw IV®ls TO& I 4 %T i T'TO ^ 

^ft5 'TORT W I ^TOt 9 ! « TOfa TOlTOfR ^ 

< T53f iO.I : WwljinPlTO 




W ’tfc s T^ON ^ FlW |#t dm frouKi <u<rJmki w Wf TOff I 

^513! «PlMlftt«W ’JJfaJFt Rw «HT « wltW *RJ *tTO Sf^S wi 

*l$OBtlfo«k ( Rhizobium ) <vtacl>f&j| Wtfa tf%w?I (Leguminous plant) Aw* 

*|fl> (Nodule) frsfl m <im ^15% HI$C$IOTHW PWtPT l <fl$ 7^1% f^i 

»»raifeTO usmftPtot* ^iIwURtol *&t\ «rf^ls Ptea i 

(Commensalism) : d CfUH ’stwi i*iw? Ttaj ^ i ^=rr wll WTJ 

$4y4' i ff'5C*Ta ^ ^T I CWT, tfll^l '^CTS »ll*lt*iJ Pitet4 ^ 4^. 

«R7 <|? (BftkfW 'aHHWfl ‘TOf $*tGf I ^ <pw $*ia SPflfste 3CB CBP I ’itiNlcM ^Tt»IT ®55 
TOffl , VTA®f *T^T «JIWJfl ^T ^U3B lH<p|<j! SfitoW $*BT f^BT TO3I ^ ‘W'dfl t«Htl| '’ffa'S ^QT *Ttl 
•lalijff fcffc'T ^ mj *wft ^f, ^ld«nl'oifl ^bi *rt i f^?*ftt»T 51i*i«w 

'S(1{J?IHl'ftto <Mw\ ^GT n i 





CD %yH ®ffci 


f5aj itt.br WW0>|P|W 



(<0 ^Nllf&lt I 4 CWUH #<WiM ^1 i&eCB^ *fasl»® ^ I 

wl , C*PH- 

Cit^ (Exploitation) : 4 CTOT W $<3C*P sfsj^ ^r > iwl*rolc< ^s\s ’ctR^ts e«K^ 

plow OTft ^G! I OTH- ^4*r®l I M*f»l *p£lf3l*it C5lB^ , ocv+fl ■JIWJOT 'Sfttpwl®! 

I c^fVi ^PT« *tBfcJ 5 l ^Gf "BPA ^OT ^1 1 ^RfU Pft^r ■♦irc? 
■flBiS; , «Ta wfUtB i 








SlfaMlfiW (Competition) : ca 5 !^ '**$?{ ^Idt, ateW, *ttft « «rtPf]S W §la»1\WI atar 

dR>wiR«i ^«i atw i 4 ^wiPteia flJw «ftw ' a tfa ^ca «rtw i 


«u|RHImi|Ppi (Antibiosis) : ^•'pfii *§)a a*^ 1 
£®fa a 1*1 (lift* *Mft4s ^fSt*t aft ' a RT $k<ra ^ftf « 
f^H at a-j^crt alaSt^ ^ 'WT ^ 
ari> 'saa ^h^tbuRpt asa 

ai^Sftvlt'Wi 4 aawa caft caat 

alai 

fr^ura ^TCTMf WCT* «4fl> «J'Sl«»iH ay CT 'ilSwtH 
ftajata #ttaa ara aftftiw font ftf&n 
aj^; ^ zjc'oj^fD S'lHh »HH«n ’’fW 
i <*& *r*i# aiat c*& *iwh atss 

«TR1?I C^® ^faa|*e« ^£^1 ^la ^5t3Jt 

afttapis , «»i*i»ii*u wra aw i 


<k*i|Pw ^IwlRr? 



’ifoai' w^Ffa 's 

^rtarcaa ^jft% ala^ aJafiJw #taa aaaiawMj w atata «rar alicai w**t «i*i13a)$ i *u§ ^jft%® 
aarca ^wfj #aa <rFsrc e t?r Satan ca^n atft, atft, i a&tw ^®7f^ 

WW<D1aftftj[ aaFWStftaT caaa-^3, a*at, ala*IH, fSfWlI $«jift w’Uic'® 

W® Satan I (fl^ aftfttf'&O* aftwl »1tb'®H at Sfo*! ^fiTQ SPP& ^MHa 

alaH ^aca i ^rPrtwa afikaH ^it^^jg Sf%a , ^swl ^ a*ta 2 # at Sfta c^a& 

’ataiftra at ^*ufh na i sFjftsa aftsti w #a « ^ aaft afttaria «iaaroT awta ^apttaa ntta 
a**rca i sratfta Sfta, *pj atft, <¥llH'sM, 'ai^a ^Jift ftm *tC5 Sciwt #ataf^sr, aia 
^*ia 1%% fllliw 'srRa ^a ^ul*f « i ^a*U, ’tiaJ®, «wt^Ri, ^lataKwua 



s£Rtw%r ^irir i ^iceri, *iR1(.<ir ^Rf^® riwi ^tRtRfen fEc^ i *iRk<K ^RfR^® ri^gr ri^m* 
cSlPw oiRih^s. (?W RRR, RlRsRlR, 'SlRR, ^(RlPl, RlPw 2KRT5r%T ^R < p?HP RfR£RR CRW 
Pfl<f'^fj'»lc<5 RtGRl Rt£R I RlflC^R •spfvsaf*® RG°1 fRERR <H‘<(3R *^S?T RC=1 ^f<i5R|c'®SI RtR <PC*< RlR, 
MMIcr* rgrrI r# rr 1 §!r Rt^R *lJtR (C0 2 , CO, CH 4 , n 2 0 §®jtfR) ^r RtRiR wr ^WRlstf cros 
R lR RfcRs %RRt^R 473F? (Green houese effect) RtR I ftRRl^R 4W? 4R RslRtR ^Wt CRt© 

RttR 'Q tSRRSR RsJR '®Pic*i RltR, ^1RR13R1R Rlsh'®i RtR, RRN3R RR?R RtR, f%%s( GRIMRHp ^ 3®ttR 
<prc®i*i RtR, Rte Brwl^h 4R €t^®t GRt® RttR I RfltRR ^fV® RtRstR fftRl^R ^ CRtR 5 RRR 
RfQRl RttR I vol^. 4RR GRc<pr v lt{kR‘l R^r^cHsi j i<il'Q|<p 3u><5| t>Wc'® rcr I 

RHR ^®1R PfitSfR 'siPsRj R^IC^ *llik<Hc<P R'SWC'tR R>Rt GetlCfic“tttR RRt ^ ‘KrG^. I RIrcr*! 

RR 5 1R ^RT RR5J l^tR 5 4*ltR «lRcvo RtR I RUtRR I<I<I*I<P *(t® C®lRt<3 I ^KRhRtR 5 ’j^RlSf 

■SIR Rt R^ottR %m Rt CRtR SFsp'i <31 ’ttR RsfiJt RtR 1$R5 1 ®1R ft^t RtR “iMIWlsl RJRsRt <WOS RtR I 
c^lcil iSIRRtR PtRRstRRlRt fR^ttt'lR ’JtR CRt tflN^R RIrcrcRR tIMR fRRR 2t»tR PcrmI apse's RtR 4RI 
PlR Rt®rJR <5j<]J«<IH*i| R>Rffs RGR I v lI5 < pR's R^tRlRR < Mt'® RtR I R’lsilsjC*'^ RttR ' 3 l<l*1i^ ^^IRR < MC'® 
RtR I ^jHtP pCRCR R5lt&R v li*l < 5G v ® C%R*t%R RJRRlR ASIC'S RtR I Rt3flf®lR'5? RlRiRiRR 5 RlR 'Q ^)b*lM^ 
Rlf&R *jRt*R R*5 <PC<5 , ^ 9 R s tff ^Rt^, ' 3 RR5f CRRlRlW *R?R <PC<<, ®?°ief <3 R^ <PC<5 I 

<plc®r5, ^fR RtC^R RJR^tR Rlt&t^o RJR I RRlRfR^ RR 'Q •?lb , iMc<PJl RJR3H RRt^® R^R I R|i£|lf'®15'® 

WRR??0t RI«^'»lc<l Rl^WCiR fRRR?T RT?1R I ^RR??lJf CfR^t Rt^sR <3 Pile's WR^RlIt ^tC® 'SfIC's 

^.C<1 I RlR^t ^jRR CRf^R RfR^RCR^ ^PxM 2l«tR rHc-^ ^tRRC&R^ot ^pRR SfCURfR I 3RR RtRJRt^ 4 
RJM1BT RHR RJR I RsRr Wl^sd^vs, P^RR, Rfl^lR R^lt^ ^oJ(R IR ^R RrRRR 

■^.RtRR JJR < WW RJR I ’RSPCR CRfR RSR^s St^R RRRfC't RRlRR <MC V ® RJR I 4'^s CRSJR 

©rcnl^lR <3 CRtR ^CR <^®RfR ^fRWQ CRtR RCR I R^t RRR R5CR, 4RI 2f1^P><P ^RlR^JRt R«R^ e t 

R^R RlfRR ^RRlfRR SRtR WlRR RNUR ^CR I RRRI^Rt « ^fRlR’RRt ^R RlfRR RR^^R 
^Rl«lfRR RtRCR I RlRtRR R^RRfR RfRf #R tRpiflJ R?RR*t '0|vaj|<qRlR (5Rt <R^ RtRR CR RR 7 ® ^f%R « 
2(1% sill's CRW ^.iRc?) RlRlR ^RRR RJR^ 'sIc^CR RcRR StflRTlR R?<l* i P c t <PSC® RJR I Rt^( 1 jRR, RtP 
tjRR, Rll^ tjRR, RR '>jRR Rt^o Rl RR CR RR5R RR R3RJR1 SlR*! RSR^a RCR | WlffR 'Q Rl^ff^RS RfR^RR 
%t'®C < P RRI^StJR 'RRRR't R5R^o RCR I 


•9|er: C®1R|R 4RtR5lR R%R*f5^a ^RtRtRR^R tjfw RQRlR ^lR ff f^Rt ^1 ^1 ^af 1 r% R5R 4R?, SlI^ORI'i 
^ofRRSR I 




il PmlMllPw "ft ? RJNlf ^ST I 

'Sl *ta | er)3l ^fm' 1 ^^s^f? 

81 'aulfalHllpM^lCTTO? 

<M 

gj^ 

i 1 R1%s[ ^k<M M^RH « ^(?®8p|'o$]^*|vs|^ -sflWI ’iRwta '»Is j iRj 9ftw- RTWt W I 

2l*f 

i. c-^hfD v taG'©iet] *Mr , ^5*l 5 T? 

RPT RR R. ^p#tR R«l©f9 ^m^Rt 

«t. ^ R. RR®f Rtft f^tRlR 

•whcrR'sh 4R RTRTCR 3t^Rt- 

i. WRl^’iR RtRT ^R 5 ^ rr 

ii. R3.G<ll^t R1RJ ^1^0 'iff V'l'S ^»l'©Sj>'S RR 'iff 

iii. r^rI^gis 5'0fi5. RR 

Pigdsi c<phfD 

R 5 . i R. i 'Q ii 

R. ii 'Q iii R. i, ii 'Q iii 




AS’lwra Bwis «llc«llC9 VS « 8 ^ ^5^ Tit'S 

m>. ' 5 rtc^? 

ifl» *. 

*t. o fi> ^r. 8 It 

8 . 'ailwlw ft%I *ocsw 5 *tt t r 9 c^hfi; ? 

■^s. C^fi> TO *1. *11^9 

*f. ^liJCsM 


^eR%T 2 fc| 



*t. 

«t. ^isi<f tot wic 5 ^ C9K TOj i 3««N^o ^c&«4 c#t '“t% ^j?r ^r, TO*t i 

^f. Tg’fc^l'f TOf 'SrlM 9 tt1% R^Ro 'WC'I ^l^voc^iflfl *lR e # *4K<! ^oT'RcS^'t 



^RfofbiilJ 9 lC 9 < 1 C °1 ? 

’* 1 . 9 C*WC J lRrer*l sRlwi 1 ®W I 

*t. I&wi ^sM^iBft i'ojj'als TOl*f ^ I 

^r. Bcifj siferlfi^ kiI'oR 5 ?i| *iR(.<ig“I R^R to Resist ^ i 









• T«y» *iwi 

• <u<wj* ^1 «o» *fan 

• $ft|Pliilfik <HT *UHj1 v«co *ttn I 

• i»U <*KHlW W&i f(t» iBR I 

• <nwh tv!hv< cwvilW HfiM^ulfiK. JW <H*J* *BW I 

• fr-MPM "^BW iSW I 

• *t$# crH P^t*J«i <*m!W $fllAuffiK 'ffll <H<0* W» *tfcK I 

• fl tHMl£v QljftVfSK *W BW3UHI ftBW C*!1J$HI «IBR I 

• *tVPW flfaftw* *WF W® I 

*$-**>, w->oW 


<§hR«*H 


iis8 

(Biotechnology) 

#333% gR 44 Biology 431 Technology 43 W3E3 *1%o I Biology '“Ic44 4$f #3 >i"'l(. 4 > Pk.“1<i 
1 ®l3 43^. Technology 4t43 4^ 3g% I 4%, Biology 431 Technology-3 414:3 “iR*® R 443 3C®lt 
#333% I i&iSs '3Tf^ 5 T 3 S R4C3% (Karl Ereky) 4^333 Biotechnology *l4ft 213^3 

4*041 I 4^ 5 d <^%4 Stone 5 ! c<plc«ll # 4 C 4 *l 4 , 4 * 3#4 3t 4|3 4? t tRE ,, l3 4 J 43 .I 4 3 s C 3 33 jig G 4 *lcil £ 3 f 2 l®J' 3 w l^ 
#3 (i§%t 3t sfl% 3t 4 *}# 4 ) 43 SwMi 3t i§^ #3 C *^ 5 2 |R* 4 M® 31 ^tWl^s jj 3 j si 3^5 3531 33 | 

R'ae|c*iSl 4ai3l4l3 #32Rj% C4*lcil I'sjl 3^.4141 *111 1 lll4 ji'oj\o|si SqhjJ (?lc4*$ 31^3 #44<l s %4 4*RH3 
SR^IM ^ W I *fr5R 431 o? s il$4*4C e l3 (Fermentation and brewing) 3ff»1 S%%«8|i 3H3 313 b-ooo 
4 $4 4fc»l$ 3^» 4*C4 I ®Rrl ^ (iVfeo) (2133 CBfl^H 04 G® 0 ! 4*VS4* C4*lRv:>\q 31 G4Glf!>4-43 ^43^3 
4lR < <4*lG44 33 C3G4 #33g1% i^14g 3 433t31t ^ 3*^3 I iS»<hs '3Tl^ 5 T Watson 43*, Crick 4*va4* R434 
t5l33 (Sjefat 3ff53 '0||R < »4*|G44 4l4G4*4 4R%3 S #33g%3 visGU4 I 

#33<(%4 4G14* ’Kfw 3WJ 4's3lCi fi^F4*M&l3 (Tissue culture) 'Q f#T 3£#*1®I (Genetic 
engineering) 3*31% ^R ^33 'Q 41 . 1 I 1 J W31 4£ 5 TolC4 4J4^® 33 I 

Ib^jj<phbl4: 4131334 44 s 31 43S1R3 5 33C33 43 s ^ G4*h J i»iRlG4* Rgj (Tissue) 31 431 "4®!! 43 l 4 <pfo 
n?-> 3 jc<p #3lg^ gR>3*i4 C4t3 RR31G3 (Nutrient medium) 3^4433 a%4l$ 4£3t Rgj4t35l3 I 
fSgj4*l°ic>l3 S%>'iR'a3lGi4 44f& 40*141^*4 3^3 3131 I #%3 n>gj4*H&lG4 S%G44 C4tE3t RR?jj 4?*1 3t 
«i'»’lRc3^ cw 3^51^% #R 31 3l 5 f^i, *R, ggw §4j|[ik4 C41C31 RR® *|RR^4 RR>*i1g 3 #3lg^ 
433313 3 s 1®n>l3 3^ 43 I RI®4l33^G^ ^R> 'Q 3^G14 41 J 3C?HW% 343 ^Mt3l3 3444I*. 3*31 43 I 
n5^J<PhblC44 ^U*f7?*tT S%G14 C3 4?3 ^sf 4J4^l4 34Tf ^ '®t^ 5 ‘4^3lf% (Explant) 3C3I 

flJj]j^|ff||D|^ zl<|J^ 

i I R4I&4 : ^0 t e R TI ^> ^<rWl3H 'Q C4M^® Sr«>^c<p 4^3n?^R R4lo*i 354! I 

^ I ' 5 (Ht3 'STtW ftsR : 5i^C44 ^5^sjl3*n%l 3Rw 3^, BUlRH, <pl5.cul^sic»iH , 431 

313 35^3 3t*03 (Semi-solid medium) ^144 1 5RT Rt*Tl3 ^3t3R, C333 WN13 (Agar) 3^f% 3 R 3 5 
313113 ^11313 31313 ^bR 3*31 33 I 

VS | 3R&I : 4313 31313^4 3^0)4 31^3 (C54>R^3, 4 5 R < Pjl®l SPl^) R^3 ^31 31 34IP5C44 

i> 13*31 RC3 "53 3*3 3*31 33 I 333^®fo® «ic'5Icsp'o (Autoclave) 3C r, 4 C3. C3S3 ^©M3l3fl3, iff 1 lb/sq. 

inch 3lE‘ p 1 3 oR. C 3^3 ^l4l^^® 353I 43 | 4)4h]^$ ^®33 41313C3 5 ^|4| 'Q W3f5 Rf3l3 33 43(?lHi>»Jc Q llC3 1 
43 3^31 ^3133 ^31 (Inoculate) 33 I ^1333 <^lci>4 3IC44 "53 3^313 3*4 35^3 41^31 'Q ^133(41 

(^,ff‘+^° C3.) 3^3^ 3^ 3^C33 431 3131 33 I 4^ 3%3 4f3lW ^1lRl4 Rgj 3l33l3 I4'»|4C*14 

3t31C3 33l3f3 4*ji>l4l (Plantlets) 33 31 4*Jhl3 (Callus) 31 44443)1 3R3b 33 1 4^ 

3C4 344'®(c® 3^l44*W 43 5 lR3 s 4^3131 (Plantlets) ^3g 33 1 


8 1 amica : 4 w® tvilPlw rnmwtca aR at aa ®ca <* 1 ^ 

Sn>®l <nlc«fl aa R'5't»Jc*ilc-9 Rr^ssJ asca casat aa ^ wlcnst* ^aala ^a ^a-ltoi-vlsil alata 'srPTTCsr 
^amaasaiaa i 

el all^l%4 ’iRwH wit atfc *tftca HhHos : Dtal^Hw HlPlc® *[ca ajMla^s a<Hki 

•liMWl'Gl^C® 'Sflfl* WIT Cafit Cafit *IU3T ^hl"'os Wit ala I atC3T aMMl mahjcal ^ a&W GIBf atcaf 
atCaT al$«M SFf%^ *lRlMtid atW *ft$Ca Rc® aai ^fl»t Malawi ?I#la « Wf aca 
CT^BTlBP aftcacl Ulltt® ®lt 5 tfBTt aa I 


bmm -afs 



ISaf is.i : fl>ai <pht>ta 3dS»*ilfl s>f»w *$la 

fB^^HblUW amaja : IRgphSBf Wl"l* 1 W ^lw *flRca wil«N*h $%T ateMCIfl cwcar 

Wl® $<tMH >1l*KI MTeUt C»tCa C^US W »1Wl<]ll OT*tr R«ica I ^ 'STMJBr SRwM Bit® 
am >ivicn5i acai ^R<>j wu "slat a*aT am i wM^s, %*m ws ®i^am ^ 
mat^ama 4*11 am i bwi ^imcaa ^lam iH a®T caw* asat am i maaamam^m’imatar 
awa> aa>u® mar taamwa ^at atam mat a*tcaa wot ^vaicii ami ca aa §f %a %^a arnica 
aaiR»*m ^ca at cicala tmisJiRa « m«r aica g® ac®* warn ^w-ws "aat am i Rg'® sim$%a 
tvn*H ® a'cs^a TOC® ru^j^htia R'SsmWj 2 ig% teta i ca aa < 9 w aaiaat atca at ca aa 
^?a ^Wbia a*ca aaiaR ®f%a ?jR> _ aat am i caaam Sfiaa mI*i«m*i ayiR^® wtataii^vsiM ericas 
am wr ®tcaa g® aa*DT ^%ia aia^tt wit am i a^r ai^%s Sfin 5»isc*i fS*ys*i , ii>is siat^ aiaata < mI 
acm I *psl»tl fiw|*TI George Morel (iVbS) alam <ksi OT<IH ca, PiPal^ala ( cymbidium ) alaa 1 aPfe 
stwifer ca%?5a ac® ^iia 1 aacs so alaia mat ^itsar aaa i ®coar ca, awia*t Raca <aa*nj 
RfNI^ala §f%a ac® aaca aa aca^ mat ^tsf aa i ^<pH&Is a f, afer ataica ‘a^w <to 
fiftjM a^mat ^*m wa am i ^ a*®tR ^ca m^*ul®, Pwi'ja, alaaRat 

cwt si% w ca*lf^ calfit ^rta ^acaRa 1 a*ca i i^ea atca alffia ata^ RwlR talSwa 

asmmcaa aiaica ®tRat « rnmpfla al® ^br i 



■q^lci 3>h&l«ra "srlRCT c^ttR t^lwl «lt$ih wMlisph'o « <p*Hl*,c<p CRH- 

H^lso^ C3M^® Wt fi^j<phi>l«is iRlfw ^h^Ro® < # e fts ysK I *ihMiPl*il*i oil palm- 4 
R?*l^f"*r ID^hblfi ^Nfoo® R*®!^ "Wl W I Ib^HblCiW ' s TT*OC 5 T &*SHlstota ^spestw y^fll 3 , 0 ® 
Mr (7Flf& ¥l?ft 3t^ 3tWl HM I (Iris) 3®ft^s 3f etloos RW7 RVPflliR Wf ^®T.5lR 

W3 tyo <W<5fl 3f33F® 43 s <15,CSI3 RW 3^C^ I (Jasminium) Rlc-H^M 3^® Rfff 5 ^ Rl^®3 4t 
3*|1%3 RlRCR 1%%^ CR“t 3lf*tf®rI35 < #srf^ c f ^3tfRa I 3^f% «lft tf§R NRtCRft 

tsrj 43* wra l^fR Rlt53 (Sperm whale) 0®1?1W 3«j|er*i W I 4t Rl^ 3*33 I»iR> 3 ? Rt^ I 
43*3131 csrlcerNI (jojoba) R133* 3t^ RO® ft*«p|pFs 0®R twf l 30 >ioq «qmls 3*31 313, fV 1 ^ 4t 3t^ 43 s 
f3C*t3 >)^f»is 3f?IC3*f ^5t (C33R- (Arizona, California) WRR R 43?, 4W3 RsR^re «i'»J r, 's R33 
Rlt33» I fDj3J<phi>IC55«l 3T3TC3 4t im S? 3?*tf*f Wit C3*3R R^3 R3fR, 4t3* 'olsi'o^C^ 
tS3C3l% 3*C3 C*®lRl 3WC3, 1 RKRtWrf fi5^J3»MblM3 3TRC3 to®hc37 «IC*H-9 J ll<p°nj «li«*'® 3C*J03, C33R- 
33*13 c^rf^T « 'Rcif 5 ! R3*CM R31 ^PR 3*31 W 3,c*ic^ I C3I3 3l%C3l% 43?. i^*pR%R 
3*3l3 blsli , C3C®13 bl4l, < ^I^)|C 8 1 SI bl-sll ^RPR 3*31 RCilCR I hTJ^fg^l, Sltf^SRlR, RR, < PlC*r*tR 2J^1% R*R 
i^3|iR3>l?l iBfeciS R3t ^RtRl 3*31 3WC3 I W, Wt^R, tf^Pl tf*tR, 33* 3ff, CR^R, 1^3 2f^1% 3*fr 
^31>R3*1% N3t ^PR 3*31 I W(R WI% RRJ, 3tRl3 « 1^ i^blf ^,*PR 3*31 
3«ICS< I i^^J^hbM 3C3f 5 t 3*C3 ^5(1^1 "bM iw%f NltC^irDiS^I^ ^PR WT^W ^Ci)C^ I 

C’erc*ilb<p (Genetic engineering) 

fto’IM %mm v lR<l^®*i ^l^Cil ^W® ^10*1 it : 5C 5 rf 

f®R 2tC^h®T C'src«ifo < P t%fRrlf?K I ' a i*iJ'olc<i ^®Tt m, *i'9 > *i ^f*t^T ^R5<1 ®r*iJ wlcil DNA-^ 
<lR<|vo«i 3f5tRlt ^Plt “f^R3c < ?l' t R ^t oerwlb^ I cerwlb^ t%R^lR'sC, < P “R^pf^qc^MJ DNA 

3^Q (Recombinant DNA technology) ^Tf W I 

(flt 2^1^ 'sn i riW DNA-iiRT ^ ^WB%n 0?t0P 2tt%^», 31% C3^ Sfeci 

^RH®?T WT 3WC5, 1 R^T R 3 ®^ '§Rc<P ^®Tt ^ GMO (Genetically Modified 

Organism) GE (Genetically Engineered) <It 5l^wR<P (Transgenic) I 

%<flWS (GMO) % R^Rqci'ij DNA 3^5 ^gt?T *PR^ : 

(^) ^llw^® DNA (target DNA) R^lbi I 

(3f) m-qjfD <q|^*qa Pi^|i>*i , ^ 'STt*(JW '^I^’sp^s DNA ^Ihhvss <q^| W I 

(3) RR<5-HIc^ DNA <^R Wl?f 3^?HW%f wi^ 4 <p*H i^RWlt 5 ! (DNA C*F Rc*l<l 
*RR^ ‘PTfSflt 5 !) Pl^lb'l I 

(3) cs?,l'l^'8 DNA Wt<? WR DNA 3ltc3Br (PTOlt 5 ! R%bl I 

(®) "Pllw's DNA^^IW 5 DNA ^ ' 5 Rpf3R^' WR <4<pfi5 C3I33 5 (Host) fwtRT I 



(T>) Rstfws DNA R5pR£R 5k^®^® DNA 

^ ^oSl^M ^MJlSM I 

RiRp<p '§Na<jI'$ RT f§R 3 c < ^ 1'*IC®153 RtRJW f©R ^RtRl'ascjw 
ster RRlw® ^RpfRfF WPTCR ^i>l$®l£R ^RlRl'SR R>Rt R$R 
^ R£R R?f?lR> S«R<p Rt Scu^NeRR PiVO a&Pi® a«RG*'is 
RjRRlR 4 3^®rD 'Rp(R s 

R^§R RRR S'ftHC'Hfl C^3f St) Pl^o a©RC*i*l ^®1*ll?J 1%R SttRslRR 
'5[P(R S •'Ppwfl , RsIRR 2ll>lR® 2|WRR aQ>?(l*l pR ^IHk'®?5 ^R 5 ^ 

^Rat ^ g(wtf%?r Ritac %rf^r, fa^ Pr at#‘ft®iR 

RtRICR Pi'W^'af Rt ij$i<5®| CR c<p|c*i1 2Nl®si ' s JTC^t ^R 5 Rt 
^RStPtR 5 pR RJllRpt ^htss R>Rt »11M I 2|l>Pl® S'Sf'iC'i <p|lw® 

<P°ll<P°1 ^F5R RSRffo RRR a^fSRI pR Rt^IT 

rr Sf® a>ilw® £af*ta>j r^r^ Sfen Rt at% Rt ateRt 

R’SR 1 3t>Pl® Si'sr'iC'i R^Ws I®rc* 1 il Rt£R ^Rfa^fpJ^® f®R 

-*mm RP® at£R 4RI <Pllw® letG'ifl ^RRI'SR'3 «iPil*b\o I pR 

^5RkFt1W® f®R ^IMta5fclfl R’StRRf (Rt 3R?. a s llw® 

I®M RlHI'asi PiPc>® I 3c>Pi® 3©r*ic*i ca^lWt RRR 1 itafRRta'5t 

(Biosafety) 9m r*rP> rm Piuf^o RR 9m Hr far is A : l^fawiS DNA 

RMwrf®R>®t£a #afRRtR3T fRRR-^ftf% PttR PlRl%® I R^fR® a©RH R<]|n$®I Rf Toxicity 
aft^T R>Rt RR Rf , t%¥ pR Stt^frCR Rats®! Rt Toxicity aftRR R>Rf ^ I 

■“fRJ 5s|f|(. , 1 C0fwn5<p $l£fPl*|lIik : C'SrC«ifD < R rI§?Pi*i|R?, Rt R^rVic-rS DNA 2t^% RG°ll RRtRpa 1 ^|R 
3<||\$ I ift§ ?|R%R ^R ®GRRT RJRt RR[R 'S ®sj® ^RpfRST R*a^ #R ^P5 RT RlRt RlRR R£%3R®t£R Rl®RlR 
R£® RtCR I 3RffR RTRTCR $G®tWGR3t RR#R RtRRJ ^C?JC^ I 

^ 3R^R Ri^lWJ R»I'® < W Cai<PlNl<PVto aP>CJ5lft ^RCRS Wf® ^gfRR R5Rf RIR^ I CRRR- Rf5 '^t, RIU 
^RT, fRt^ RR (fkR ®«lPl®) $,®JiPi I ^RR ^FR CRptWta^SRt (Lepidoptera) ^Rl ^R8a^5Rt 
(Coleoptera) RC^fR R 5 f%R 3 R #f5a®^lR Ir^TR af^RTRRR I Bacillus thuringiansis 

(Bt) RtRR 5 Rn^CblRillR %R RCRT 2fCR*f R 5 RtWtR '¥tRCa C < JlPa®«ICR alR<lf®® RRPRRR 5 Bt Com, Bt 
Cotton ^®TtfR RfcR «lf®R® RRf SJM I 

^ 3R%R RlRKRJ ®IrrIR ai®wlft <PRCRR Wi® ^llRR R5Rt RJR^ I CRRR- ®1^R|R (Rif5 (2HfDw (Coat 
Protein) fsR RtRRTRR RtRKR ucRcCi CRtWl^R 5 ®ttRlR (ToMV), cBTRlWf CRl©rl^ «tlRlR (TMV) <^1R?, 
CSlRlCR 1 ! Rl^5 1§R csn«fl^ ®I^R|R (TMGMV) af'SCSllft <PRC®1R Wt® ^®|RR <PRl 5.tRC^, i ' 3 a ! 5 
®I^R|R (PRS V) al®WHR RT^R C^feRR Wl® ^5lRR R^t I CR& R1^T> ai®d<ll?t iWR ’’RtRl^RR 
RtRTCR CR& a%CRf^t CRtR ^Rl^R Wt^o ^IfRCRR R^T a^RRRt '5R^ I 




(Herbicide tolerant) 


Hr’H RtRR^CRR RTRTCR 'siM^tRfRR 5 RRttsfR 

>$51, ^§Rt ^'OjlPt <P J 1C»W , Sfl'» S'*|<|»i <M| 3.WK.3?, I 


ifR 5 RRERR RJlRstElRRT CRER* twl%ff 'RMM rHr^ Hr bt.ajCbk's ^Ihtesi rs^ rH*^ (Herbicide 
tolerant) ScrcGI fratR ^CRt^R I ‘*l'»ttR rsiIPm, ^T, ^§Rt, r>jIc«hN (Canola) ^'sjlR 

Rf^^s ^SlRR R5RT $.CUC^ I 


WlIbR 1 $iifPl*llRk <4R RtRTCR ^R^ ^RRHr 5 ‘£<if«l45j (Trait) ^RCRR RSRfcRt RlR I RlHHtJR^ICR 
4RR 4 RRERR JjHCBfRR 4 t§f%R ^GilGS, I CRRR- ^Rl 4RS, ^1R RtRT 4 <P$rIgR 'R'fflM RftR^ 

(Herbicide tolerant) C 9 ftR 5 lRlR 5 ® RHtRlft (Insect resistant) tRf*lR>T r^kIcrR RSRltRT I 


HrR^s ^RHgrr RtRTCR <PRC®1R RH>RtR tSjJRR R5Rt ^GilG^ I CRRR- RtER HWRR-‘4 ’ ^5RT HrBt-R>jlG$lfi>*1 
1®Ff ?RHNs R5Rt I RtCR CRH/' 5 TIRRR CRtRR s RlR'Q kIci>< 5| «l<uk® RWtR, I e 1<HI'$'o| 4RI RRf R3R%1 
Hr ^IIrI^crr RtRTCR HrR^o RHr^oR (Genetic modification) Rffcw HH^ RRtRR iS'ilRCRR C5R>T 
RR^I 


gJt%T C^CR : RRlH 9 ^ CRRR RR 5 ^ ^R RIIrcRr RHrH ^HtR WU Protein C Hr '3RHI'«r R5RT rcRc^ I 
^R «4tT <flR£RT RCRRRIR R%R ^ I 

'SdRSlR iSR?, RKcrR 'SsHIlR Rl^lERlR SwcRl Rl^tRR ^HtR ®RJ Rift ^SJCRlWR Hr ;3 RlRl'3R R»W 
C®^1R C^lHR'o RHr^oR RIjTCRT 3.GSIG*?, I G'ovatR RRWR RfRRlR 'S ^R’l's^h ^HjR ®r*ii RllRGbHsilR ^ H 

Hr, RRT CysE tiJRK CysM C^tR HrERfcR ’RlRtSR RRlt ^Ciicai I 

Hf^Rt CR*OH : RHr^CRR RtRTCR $>0 noo C^RfSHHR tR-'o|^<q|c j 1?l HrR (^RjtRWRR) frsfR 

*0*1 

RhRG1G*R ^RRHr frslRR Hr RJRRlR R*CR G < £|I®H'S'»Igr RlRRt^o E. coli RJlRstBfRRt *4R^ ^C'o 
RtHHlR 5 tR#R fr»H R£^-Rt Rl^RR R^jR CRfC^lR HffsRRlR RIR^s I 

C^lH’I'O'olCR RHRt^© E. coli RJtRstfjHRt >5R^ ^7^ ^C'® RlRR^RR RRCRlR *RR^. GRCRl^Rt^ ' 5 IJtR s CRl^FlW 
•9C°llH ^ntRR 5 %R1R1R 5,'ojlH froH Wl RRlRSCR CRc'C'^ , 'Sl^RlR^fRR 5 CRft, RRlRRlR, AIDS 

■^oJIHr HfR5«RlR RIR^s I 

RRRJ 5^*ici : Rf*lR, R’RR R 5 ^, R^T 4RI C'ORlPlfll RTlRR RtC^R RRWtJRR (Growth hormone) 

Hr ^ihhcsw rirtcr c^IH’1'8 rHr^crr siHrUr <^irr rIcr^i ^rfRRR sHr R5Rt r^r 

MHcrR ^fflu : CRdjlPlillR 'Q RRFTlRfR i^IRtRR RRRR^ RRRR, HHWWI RW'ftRR RRSlR^HR ^®3lfR 
RHlRR R3R3R1RR1 « 3^0 WlR ScncRj ^ 3^%R RJR^lR R5Rt ^R I ^5. 'flR.CR* DS J <1'©1 R^Rl^ Hf*i 
^RR stCRRRt Rs^R R^R ^WR^sR Pseudomonas <ulR>ci»H*il ^oH R»wiC5R RT RH^RCRR C®R 'q 
^,H c^l < PlR r iC<P 3 Jo R^ RSCR RH^RR^R 5 TjRR^ R5R^ RR*R I 



<ShR*H 




« cetC^R5<P $l£?Pli|lIik iflR RR3M R<(«l C*TI^5tW <3 (2jf*tos i£ < Wt 9 R43 I 


4l®t— $,: Rt^tWC*lR ^?R2R% cafciib^ $|iS?f' : IS||Rk 1^413 ^C<ll’t '3F*’|f<j^a 2tR>C^1*1 (I'sls 43 « 
t*!^^ f34t> m\ rtg i 



i i •H'oiw ^trir RfaR fcof3 43t ^r ? 

^i rD^j^h&R W4^"^4? 

« I 

8 I certify 
<t I JJhcerR^'fl’? 

sj*[ 

il i§%1 2fSR3 'Q Ssjvserl'o \S«hci fb^J^holR 2Rj%3 43 I 
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